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1.0 SITE DESCRIPTION AND BACKGROUND

The site was used by Dico to blend used oil for sale to the fuel market. The operations area of the facility includes
four large above ground storage tanks (AST), labeled as TB, T2, T3, and T35, inside a bermed area. The four
ASTs have been sampled previously and the materials analyzed for RCRA metals and organic chemicals. The
contents of the tanks appear to be a waste oil and water mixture with some sludge. The removal of the tank
contents was initiated in early November 2003, and is being conducted by Consolidated Waste Industries, Inc.

(CWD).

During the tank removal an area of VOC-impacted soil was identified creating an additional type of waste which
needs to be addressed in the workplan. This Supplement No. 6 is intended to address the removal of this
additional waste material. The extra waste includes two materials:

¢  When tank T2 was removed, the underlying soil was odorous and visibly discolored. The soil was
monitored with a photoionization detector (PID) and the total volatiles (as measured by the PID) -
emanating from the soil was 95 parts per million (ppm). The affected soil was covered with some visibly
clean soil from the Site.

e Other types of debris have been encountered such as wood debris associated with the ASTs.

It is our intention to excavate the volatile organic compound (VOC) impacted soil and other debris, and place it
into separate containers. Prior to disposal, each of the materials will be tested and profiled for waste
characterization. This sampling plan will describe the excavation and sampling procedures and analytical tests to
be completed on the soil containing the elevated VOCs and other debris encountered during the tank removal.

2.0 VOCIMPACTED SOIL

CWI will excavate the VOC impacted soil and place the material into closed roll-off bins. The lateral extent of
the VOC material appears to be limited to the diameter of Tank T2 (about 5 feet); a PID will be used to help
determine the limits of these materials. CWI will excavate the material following Air Quality Management
District (AQMD) Rule 1166 guidelines.

3.0 OTHER DEBRIS

During the removal of the ASTs, solid debris (i.e., wooden beams) were encountered in the soil. CWI will place
the wood debris into bins. Since wood is a porous material, the wooden beams will be characterized prior to
disposal.

If additional materials are encountered during the final removal of the aboveground structures, the debris will be
placed into appropriate containers for characterization and disposal. Separate bins will be used for different types
of debris.

4.0 SAMPLE COLLECTION AND ANALYSIS
Samples of the VOC impacted soil and debris will be collected by a representative of Meredith and Associates
(M&A). The number of containers representing each type of material is not known at this time. However, since

the bins represent specific types of material, representative samples will be collected in manner described below.
The samples will be submitted to Associated Laboratories for Analysis.

M&é/’Meredith&Associaz‘eS, [nc.




Sample collection, containers, and handling will conform to the specifications prescribed in Test Methods for
Evaluating Solid Waste, SW-846 (USEPA) and M&A Standard Operating Procedures “Sample Handling and
Preservation” (refer to Appendix B of the “Quality Assurance Project Plan”).

4.1 ROLL-OFF BINS

The surface of the soil in each bin will be removed a minimum depth of 1.0 foot before sampling with a trowel or
shovel. If glass sample jars are used, the trowel or shovel then will be used to transfer the sample to a glass jar. If
brass sleeves are used, a core sampler containing one brass sample sleeve will be hand driven directly into the soil
to collect the samples. The ends of the brass sleeves will be covered with Teflon sheets and capped with plastic
caps. Three samples from each bin will be collected in glass jars or brass sleeves. The samples will be labeled and
placed in an icecooled container. At the time of collection, one sample will be sampled directly from the bin or
sub-sampled from one of the sample containers for VOCs via USEPA Method 5035. The samples will be
transported under chain-of-custody control to a State-certified laboratory, for analysis. The single sample (via
5035 Method) will be tested for VOCs by USEPA Method 8260. Prior to analysis, the laboratory will composite
the three discrete samples, from each roll-off bin, into a single composite sample. The composite sample will be
analyzed for the following; '

s Semivolatile Organic Compounds (SVOCs) — USEPA Method 8270C
e Polychlorinated Biphenyls (PCBs) — USEPA Method 8082
e Metals ~ USEPA Method 6010/7000.

42 DEBRIS

A sample will be collected from each of the wooden beams using a saw, hammer and chisel, or other means. The
sample will be transferred to a glass jar. A single sample from will be collected. The sample will be labeled and
placed in an icecooled container. The samples will be transported under chain-of-custody control to a State-
certified laboratory, for analysis. The sample will be analyzed for the following:

e  Semivolatile Organic Compounds (SVOCs) -~ USEPA Method 8270C
e Polychlorinated Biphenyls (PCBs) -- USEPA Method 8082
® Metals - USEPA Method 6010/7000.

4.3 DUPLICATE SAMPLES

A laboratory duplicate sample will be prepared from one of the roll-off bins. The duplicate sample will be
analyzed for the same parameters as the primary sample.

4.4 SAMPLE CONTAINERS, PRESERVATIVES, PACKAGING, AND SHIPMENT

Samples will be collected in precleaned glass jars or metal sleeves (i.e., the “sample container”). The glass jars
will be secured with a screw cap. The metal sleeves will be secured with Teflon sheets and capped. All sample
containers will be labeled, and stored in a shuttle containing ice to maintain a target sample temperature of 4°C,
Sample containers, preservatives, and holding times are shown in Table 1. At the conclusion of each work day,
the samples will be transported under chain-of-custody control to a State-certified laboratory for analyses.
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4.5 FIELD VARIANCES

As conditions in the field may vary, it may become necessary to implement minor modifications to the sampling

program presented in this sampling plan. When appropriate, the USEPA will be notified of the modifications and .
a verbal approval will be obtained before implementing the modifications. Modifications to the approved ‘
sampling plan will be documented in the report

5.0 QUALITY ASSURANCE PROGRAM PLAN (QAFPP)

QA/QC measures will be employed to ensure the reliability and comparability of all data generated during the

field investigation. This program provides a mechanism for ongoing control and evaluation of data quality
measurements through the use of QC materials. A Site-specific QAPP for this investigation is included as
Appendix A. The QAPP provides specific descriptions of the field and laboratory procedures to be employed for -
verifying and maintaining performance quality for collection of envitonmental samples and subsequent chemical

analysis. The QAPP sets forth the policies, procedures, and activities for the identification and documentation of

the precision, accuracy, completeness, and representativeness of the data during the performance of the
investigation. Target laboratory reporting limits for soil analytical results also are summarized in the QAPP.

Duplicate samples will be prepared and analyzed by the laboratory to evaluate sampling and analytical precision.
Duplicates are prepared and analyzed in the same manner as the primary samples. Agreement between duplicate
sample results will indicate good analytical precision. The duplicate sample will be analyzed for all laboratory
analyses requested for the primary sample collected. The precision goal for field duplicate analyses will be plus or
minus 100 percent relative percent difference for soil matrix samples.

6.0 HEALTH AND SAFETY PLAN -

A Site Safety Plan (SSP) has been prepared by Consolidated Waste Industries, Inc. in conjunction with the
program. The SSP is consistent with the requirements of the Code of Federal Regulations. (CFR) and the
California Code of Regulations (CCR) pertaining to the requirements for health and safety at hazardous waste
sites (specifically, 29 CFR 1910.120 and 8 CCR 5192). The SSP is provided in Appendix B. All field personnel
will be required to review the SSP, and a safety meeting will be conducted each morning prior to initiating field
work.

Opening of roll-off bins will be accomplished in Level C protection. A PID will be used to monitor the VOCs

when a drum or bin is initially opened. If PID readings are at or below background levels, then sampling of the
container will be done without the use of respiratory protection, other wise Level C protection will be enforced. -
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TABLE 1

SUMMARY OF ANALYSES - SOIL MATRIX

to extraction, 40 days to analysis

Semi-Volatile Organic Cormpounds USEPA 7OC " Aoz glass or metal sleeve A empera erature: Cool, 4°C ' l4days
CAM Metals (see Table 2) USEPA 6010/7000 4 oz glass or metal sleeve Temperature: Cool, 4°C 180 days
mercury: 30 days

Polychlorinated Biphenyls USEPA 8082 4 oz. glass or metal sleeve __Temperaturer Coolr4EC_ 14 days to extraction, 40 days to analysis
Volatile Organic Compounds USEPA 8260B/5035 metal sleeves; subsarples ngdmm bisu]fagg_m;@_a;ngh__, sodium bisulfate: 48 hours

to glass VOAs freeze - 10°C methanol: 14 days

frozen samples: 7 days
i 2
k7
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1.0 INTRODUCTION/BACKGROUND

This Quality Assurance Project Plan (QAPP) has been prepared by Meredith & Associates (M&A) to address
quality assurance (QA) and quality control (QC) procedures associated with the collection of environmental data
at the Dico Oil Company property (the “Site”). This QAPP presents the plan for sampling and analysis to be
conducted in support of the investigation to be performed under the oversight of the United States Environmental
Protection Agency (USEPA). USEPA policy requires a QAPP for all environmental data collection projects
mandated or supported by the USEPA through regulations or other formalized means (USEPA, 1998a). The
purpose of this QAPP is to identify the methods to be employed to establish technical accuracy, precision, and
validity of data that are generated at the Site.

The sampling and analytical program is described in detail in the accompanying Workplan prepared for this Site.
This QAPP contains general and specific details regarding field sampling, laboratory, and analytical procedures
that apply to the planned field activities. It provides field and laboratory personnel with instructions regarding
activities to be performed before, during, and after field sampling activities. These instructions will ensure that
data collected for use in project decisions will be of the type and quality needed and expected for their intended

purpose.

Guidelines followed in the preparation of this QAPP are described in EPA Requirements for Quality Assurance
Plans for Environmental Data Operations (USEPA, 1998a) and EPA Guidance for Quality Assurance Project
Plans (USEPA, 1998b). Other documents that are referenced in this plan include Guidance for the Data Quality
Objectives Process (USEPA, 1994a) and Test Methods for Evaluating Solid Waste, Physical/Chemical Methods
(USEPA, SW-846, Third Edition, 1996).

2.0 PROJECT DESCRIPTION

The site was u.2d by Dico Qil Company to blend used oil for sale to the fuel market. The Site is Jocated at 1845
East Willow Street in Signal Hill, Los Angeles County, California. The site includes also properties identified as
2700 Rose Avenue and 2623 Gardenia Avenue.

The property was first developed in 1952, and Dico Oil used the property to operate an oil and recycling
facility from 1960 to 1995. While in operation, Dico blended oils with varying amounts of water and
sediment levels to create a marketable fuel. Asphalt emulsions, crude oil, diesel fuels, jet fuel, kerosene
and Stoddard solvents, waste oils, and light to heavy fuel oils contaminated with water ans solids were
accepted from various sources and placed into six steel ASTs for processing and blending. The recycled
oil then was sold primarily to the bunker oil market as ship fuel. Approximately two to three million
gallons of oil were processed per year. Releases of waste oils to the environment have resulted in elevated
levels of contaminants in Site soils. Chemicals of potential concern (COPCs), include the following:

¢ Total Petroleum Hydrocarbons in the Gasoline Range (TPH-g) -- USEPA Method 8015M/5035
*  VOCs -- USEPA Method 8260B/5035

¢ Semi-Volatile Organic Compounds (SVOCs) -- USEPA Method 8270C

¢ CAM Metals (Lead and Chromium) — USEPA Method 6010/7000

¢ Polychlorinated Biphenyls - USEPA Method 8082.

[11/26/2003] [MA-2003-123)]
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The collection, analysis, and validation of environmental samples will be conducted in accordance with this
QAPP, M&A’s Standard Operating Procedures for Soil Sampling and Logging (Appendix A) and Sample
Handling and Preservation (Appendix B).

3.0 DATAUSE

It is intended that data collected through implementation of this QAPP will satisfy Federal, State, and local data
quality requirements. The data will be used to characterize the nature and extent of impacted soil that may be
present at the Site and to support decisions regarding possible further actions. The data must be of adequate
quantity and quality to support the evaluation of Site conditions. Ultimately, the data must be adequate to support
a “no further action” decision to allow Site closure activities to proceed.

4.0 PROJECT ORGANIZATION

This section provides a description of the organizational structure and responsibilities of the various individuals
and entities associated with this project. This description is intended to define the lines of communication and
identify key personnel and their responsibilities regarding various activities for the project. The organizational
structure of the project is summarized in the following sections.

4.1 REGULATORY AGENCY

The USEPA Project Manager, will provide regulatory oversight for the project. The USEPA Project Manager’s
responsibilities will include the review and approval of workplans and work activities for the duration of the
project. USEPA also will provide direction regarding agency policy and environmental objectives.

42 BCOLOGY AND THE ENVIRONMENT

Ecology and the Environment (ENE), as subcontractors to the USEPA, are responsible for day-to-day activities at
the the Site. ENE is responsible for the directional decisions for work conducted at the Site. They may perform
document review of related work plans, reports, and drawings for activities associated with this project.

4.3 MEREDITH & ASSOCIATES

The investigation contractor has responsibility for assigned phases of investigation and reporting. Together, the
management team (Senior Project Manager, Senior Engineer, and Field Managers) will be responsible for the
technical planning and implementation of the field investigation. The Quality Assurance (QA) staff has
responsibility for effective planning, verification, and management of QA activities associated with the project.

Ms. Lynn Edhund is the M&A Project Manager. Ms Edlund will serve as the primary contact for M&A. Ms.
Edlund has the authority to commit the necessary resources of M&A to ensure timely completion of project tasks.
Her responsibilities include strategy development, budget control, document review, and will provide day-to-day
management and tracking of the project schedule and budget. Other responsibilities include coordination and
preparation of the required reports, and assignment of technical responsibilities to appropriate personnel or
subcontractors.

M. Roger D. McCracken is the Field Manager and Site Safety Officer for M&A. Mr. McCracken is responsible
for implementation of the field program. Mr. McCracken will be responsible for the day-to-day coordination of
field activities. In addition, Mr. McCracken will assist with the sampling activities. Mr. McCracken also will fill
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the role of QA Manager for soil samples to ensure that all required QA/QC protocols are met in the field and
laboratory. Other responsibilities include coordination of subcontractors and field crews to ensure that field
activities conform to the planned field investigation activities and the Health and Safety Plan.

44 LABORATORIES

A State-certified laboratory will provide laboratory handling and analysis for soil samples collected during the
project. The laboratory will report to the Field Manager.

5.0 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) have been identified for each data collection activity. All work will be
conducted and documented so that the data collected are of sufficient quality for their intended use (USEPA,
1998a). DQOs specify the data type, quality, quantity, and uses needed to make decisions, and provide the basis
for designing data collection activities. The DQOs have been used to help design the field investigation data
collection activities. The DQOs for the project are described in the following sections. .

5.1 DATA QUALITY OBJECTIVE PROCESS

The project DQOs developed specifically for the planned sampling and analysis program have been determined
based on USEPA’s seven-step DQO process (USEPA, 1994a). The Senior Engineer will evaluate the project
DQOs to determine if the quantitative and qualitative needs of the sampling and analysis program have been met.
The project definition associated with each step of the DQO process may be summarized as follows:

e State the Problem: The purpose of the sampling program is to complete the Site environmental
characterization and update the human health hazard/risk evaluation. It includes the collection and
analysis of soil vapor and soil matrix sumples from designated locations. Although much of the Site
will be covered with buildings or asphalt/concrete surfacing, exposed soils may exist in landscaped or
recreational areas where future occupants could come into contact with the soil.

e Identify the Decision: The data obtained from the sampling and testing activities will be used to
evaluate the nature, extent, and significance of impacted soil at specific Site locations. The data will be
evaluated further to determine the need for the further investigation, analysis, and/or remedial action.

e Identify Inputs to the Decision: Inputs to the decision will include results of analytical testing of
samples from selected locations on the Site. The specified analytes are discussed in Section 2.0.

e Define the Study Boundaries: The boundaries of the field sampling and analysis program are as
described in the Workplan.

e Develop a Decision Rule: Decisions will be based upon laboratory results for the target constituents
presented in Tables 1 and 2 for each respective matrix tested. If no valid detectable concentrations of
target compounds are reported for the given samples, then a decision may be made that the Site is fully
characterized with respect to the compounds tested and no further remedial action may be required. If
target constituents are detected in the samples tested, then the data will be compiled for use in deciding
what course of action to take with respect to this Site.

® Specify Limits on Decision Ermror: The results of the analytical testing will be subjected to data
validation as specified in Section 8.3, Data are determined to be valid if the specified limits on
precision, accuracy, representativeness, comparability, and completeness are achieved. The results of
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any detected target constituents will be considered in evaluating the need for additional sampling of
the soil matrix, and assessing the necessity for reducing any risks posed by the potential
contamination.

e Optimize the Design: The field investigation has been designed to provide the type and quantity of
data needed to satisfy each of the aforementioned objectives. The field investigation provides the
specifications for the data collection activities, including the numbers of samples, respective locations
and sampling techniques. The quality of the data will be assessed through the procedures further
described in this QAPP.

5.2 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPARABILITY, AND COMPLETENESS

The basis for assessing the elements of data quality is discussed in the following subsections. In the absence of
laboratory-specific precision and accuracy limits, the QC limits listed in this section must be met.

5.2.1 Precision

Precision is the degree to which a measurement can be reproduced without assumption of any prior knowledge as
to the true result. Precision is assessed by the means of duplicate/replicate sample analyses. The acceptability of
replicate analyses is the evaluation of the relative percent difference (RPD) of control sample values. The RPD is

calculated in all cases where matrix spike and matrix spike duplicate determination are made. Its definition is
given below:

RPD = {(X;-X))[(Xi+X3))2]} x 100
Where X and X, are measurements of the same parameter of duplicate/replicate sample analyses.
52.2 Accuracy
Accuracy is the determination of how close a measurement is to the actual value. It can be assessed by means of
laboratory control samples (LCS), standard reference materials or spiked samples and their corresponding percent
recoveries. The calculation of accuracy in terms of percent recovery is as follows:

Percent Recovery = [(Observed Value - Sample Value) ) Known Value] x 100

The determination of the accuracy of a measurement requires knowledge of the known value for the parameter
being measured.

5.2.3 Representativeness

Representativeness expresses the degree to which data accuracy and precisely represents a characteristic of a given
set of samples or data sets. The use of appropriate methods and sound judgement in the field will ensure that
samples are representative. To maximize representativeness of results, sampling procedures should follow

established protocols and sample locations should be chosen based on sound judgement and knowledge of the
particular site. Some samples may require analysis of multiple phases to obtain representative results.
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524 Completeness

Completeness is the amount of valid data obtained compared to the amount that was expected under ideal
conditions. The number of valid results divided by the number of possible results, expressed as a percentage,
determines the completeness of the data set. The objective for completeness is to recover at least 90 percent of the
planned data to support field efforts. The formula for calculation of completeness is presented, as follows:

% Completeness =100 x number of valid results
number of expected results

5.2.5 Comparability

Comparability is an expression of confidence with which one data set can be compared to another. The objective
of comparability is to ensure that data developed during the investigation are comparable to site knowledge and
adequately address applicable criteria or standards established by the USEPA and California Department of Health
Services (DHS). This QAPP addresses comparability by specifying laboratory methods that are consistent with the
current standards of practice as approved by the USEPA and DHS.

6.0 QUALITY CONTROL ELEMENTS

This section presents QC requirements relevant to analysis of environmental samples that will be followed during
all project analytical activities. The purpose of the QC program is to produce data of known quality that satisfy the
project objectives and that meet or exceed the requirements of the standard methods of analysis. This program
provides a mechanism for ongoing control and evaluation of data quality measurements through the use of QC
materials.

6.1 QUALITY CONTROL PROCEDURES

The chemical data to be collected for this effort will be used to determine that the nature and extent of
contamination, if any, at the Site is properly evaluated. As such, it is critical that the chemical data be of the highest
confidence and quality. Consequently, strict QA/QC procedures will be adhered to. These procedures include:

e  Adherence to strict protocols for field sampling and decontamination procedures

o Collection and laboratory analysis of appropriate field equipment and trip blanks to monitor for
contamination of samples in the field or in the laboratory

e Collection and laboratory analysis of matrix spike, matrix spike duplicate, and field duplicate samples
to evaluate precision and accuracy

e Attainment of completeness goals.
6.1.1 Equipment Decontamination
Non-dedicated equipment will be decontaminated before and after each sample is collected. The equipment will be

washed in a non-phosphate detergent and potable water, rinsed in potable water, and then double rinsed in distilled
water.
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6.1.2 Standards

Standards used for calibration or to prepare samples will be certified by National Institute of Standards and
Technology (NIST), USEPA, or other equivalent source. The standards will be current. The expiration date will be

- established by the manufacturer or based on chemical stability, the possibility of contamination, and environ-
mental and storage conditions. Standards will be labeled with expiration dates, and will reference pnmary standard
sources if applicable. Expired standards will be discarded.

6.1.3 Supplies

All supplies will be inspected prior to their use in the field or laboratory. The descriptions for sample collection
and analysis contained in the methods will be used as a guideline for establishing the acceptance criteria for
supplies. A current inventory and appropriate storage system for these materials will ensure their integrity prior to
use. Efficiency and purity of supplies will be monitored through the use of standards and blank samples.

6.1.4 Holding Time Compliance

— Sample preparation and analysis will be completed within the required method holding time (Table 1). Holding
time begins at the time of sample collection. If holding times are exceeded, and the analyses are performed, the
associated results will be qualified as described in the applicable validation procedure. The following definitions

— of extraction and analysis compliance are used to assess holding times:

e  Preparation or exiraction completion - completion of the sample preparation process as described in
the applicable method, prior to any necessary extract cleanup.

e  Analysis completion - completion of all analytical runs, including dilutions, second-colurn confirma-
tions, and any required re-analysis.

6.1.5 Preventive Maintenance

— The Field Manager and Project Geologist are responsible for documenting the maintenance of all field equipment

prescribed in the manufacturer’s specifications. Scheduled maintenance will be performed by trained personnel.

The analytical laboratories are responsible for all analytical equipment calibration and maintenance as described

vis—z= » - 0 their laboratory QA Plan. Subcontractors are responsible for maintenance of all equipment needed to can‘y out
subcontracted duties. -

6.2 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC) SAMPLES

The purpose of this QA/QC program is to produce data of known quality that satisfy the project objectives and
that meet or exceed the requirements of the standard methods of analysis. This program provides a mechanism
for ongoing control and evaluation of data quality measurements through the use of QC materials. QA/QC
samples will be collected as part of the overall QA/QC program.

- 6.2,1 Laboratory Reagent Blanks
A laboratory reagent blank is de-ionized, distilled water that is extracted by the laboratory and analyzed as a
— sample. Analysis of the reagent blank indicates potential sources of contamination from laboratory procedures

(e.g., contaminated reagents, improperly cleaned laboratory equipment, or persistent contamination due to
presence of certain compounds in the ambient laboratory air).
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6.2.2 Field Equipment Blanks

A field equipment blank is a sample that is prepared in the field by pouring de-ionized, distilled water into
cleaned sampling equipment. The water is then collected and analyzed as a sample. Field equipment blanks are
typically blind (given a fictitious name so that the laboratory will not recognize it as a blank). The field equipment
blank gives an indication of contamination from field procedures (e.g., improperly cleaned sampling equipment,
cross-contamination). The field equipment blanks should be analyzed using the same analyses requested for the
associated primary samples collected. :

6.2.3 Matrix Spike Samples

Matrix spikes are performed by the analytical laboratory to evaluate the efficiency of the sample extraction and
analysis procedures, and are necessary because matrix interference (that is, interference from the sample matrix,
in this case soil) may have a widely varying impact on the accuracy and precision of the extraction analysis. The
matrix spike is prepared by the addition of known quantities of target compounds to a sample. The sample is
extracted and analyzed. The results of the analysis are compared with the known additions and a matrix spike
recovery is calculated giving an evaluation of the accuracy of the extraction and analysis procedures. Matrix spike
recoveries are reviewed to check that they are within acceptable range. However, the acceptable ranges vary
widely with both sample matrix and analytical method. Typically, matrix spikes are performed in duplicate in
order to evaluate the precision of the procedures as well as the accuracy. Precision objectives (represented by
agreement between matrix spike and matrix spike duplicate recoveries) and accuracy objectives (represented by
matrix spike recovery results) are based on statistically generated limits established annually by the analytical
laboratory. It is important to note that these objectives are to be viewed as goals, not as criteria. If matrix bias is
suspected, the associated data will be qualified and the direction of the bias indicated in the data validation report.

6.2.4 Field Duplicate Samples

Field duplicate samples will be collected and analyzed to evaluate sampling and analytical precision. Field
duplicates are collected and analyzed in the same manner as the primary samples. Agreement between duplicate
sample results will indicate good sampling and analytical precision. Specific locations will be designated for
collection of field duplicates prior to the start of field activities. The duplicate sample will be analyzed for all
laboratory analyses requested for the primary sample collected. The precision goal for field duplicate analyses
will be plus or minus 50 percent relative percent difference for aqueous samples and plus or minus 100 percent
relative percent difference for soil matrix, or soil vapor:samples.-- -

6.2.5 Performance Evaluation Samples

Double blind performance evaluation (PE) samples may be submitted to the analytical laboratory during any site
investigation. These samples may be of water or soil matrix, and are used to assess the accuracy of analytical
procedures employed for a given sample set. If used, double blind PE samples will be prepared by Environmental
Resources Standards, or similar supplier, in similar sample containers as the project field samples and shipped
from the field to the laboratory for analysis.

Double blind PE samples will be prepared using NIST and/or A21LA certified standards. The project-specific PE
samples will contain known concentrations of the analytes of interest. Laboratory results will be evaluated against
the original Certificates of Analyses for precision and accuracy PE samples may be submitted for analysis as part
of the laboratory pre-qualification process, or as part of a given sampling event. Results will be reported to the
laboratory and presented with associated field sample results.
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6.2.6 Soil Matrix QA/QC Samples

6.2.6.1 Soil Matrix Analytical Method Blank

Method blanks are analyzed to assess the level of background interference or contamination in the analytical
system. A method blank is analyzed each time a batch is processed. When compounds are found in the blank,
their values are evaluated to-determine their effect on the analysis of environmental samples.

6.2.6.2 Soil Matrix Analytical Calibration Standard

Calibration check standards are analyzed to confirm that measurements were performed in an “in-control” mode
of operation. The calibration check standard concentration is established near the midpoint of the calibration
range. Instrument calibration is checked with every analytical batch. It is also verified once for at least every 15

- measurements or at the end of a batch, whichever is more frequent. Calibration checks must be within 15% for all
analytes of interest before proceeding with the analysis of samples.

6.2.6.3 Soil Matrix Analvtical Lab Control Samples

Laboratory Control Samples (LCS) are prepared/obtained from sources independent of the calibration standards.
The LCS concentration is established near the midpoint calibration range. An LCS must be prepared and
analyzed once per batch of samples.

6.2.6.4 Soil Matrix Analvtical Matrix Spikes

A matrix spike is an environmental sample into which known concentrations of analyte(s) have been added. The
matrix spike sample is analyzed with environmental samples of the same matrix type in each batch and the results
are used to evaluate sample matrix effects on method accuracy. For each method at least two compounds or 10
percent of the analytes of interest must be spiked.

6.2.6.5 Soil Mairix Analvtical Matrix Spike Duplicates

A matrix spike duplicate is one of two QC checks of an environmental sample. It is spiked with the same
concentration of an analyte(s) as the matrix spike. The matrix spike duplicate sample is analyzed with
environmental samples of the same matrix type in each batch. The results evaluate sample matrix effects on
method accuracy. Values obtained from the matrix spike and matrix spike duplicate analyses are compared to
evaluate sample matrix effects on method precision.

6.2.6.6 Soil Matrix Analytical Surrogates

Surrogates are organic compounds which are similar to the analytes of interest, but are not normally found in
environmental samples. Surrogates must be spiked into blanks, standards, spikes, and samples for organic
analyses to monitor sample specific effects on method accuracy. They should not interfere with target analytes.

6.2.6.7 Soil Matrix Trip/Field Blank

Trip blanks accompany the sample containers during transport, collection, and storage. Field blanks are
analogous to trip blanks, except field blanks are opened at the site during sampling activities.
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6.2.6.8 Soil Matrix Field Equipment (Rinseate) Blank

Aqueous samples that are collected by pouring deionized water over freshly decontaminated soil sampling
equipment.

6.2.6.9 Soil Matrix Field Duplicate (Collocated)

Soil samples that are collected from the same location as the primary soil sample. The primary sample and its :
duplicate are analyzed as separate samples to assess precision. :

7.0 SAMPLING PROCEDURES

The defensibility of data is dependent on the use of well defined, accepted sampling procedures. This section
describes the sampling and handling procedures that will be followed for each sampling event.

7.1 FIELD PROCEDURES

Collection of environmental samples of high integrity is important to the quality of chemical data to be generated.
To this end, strict field procedures have been developed and will be employed during the field investigation,
These procedures are described in Appendixes A and B hereto.

7.2 SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

Table 1 lists the required sample containers, preservatives, and recommended maximum holding times for soil
matrix samples. Sample containers provided by the laboratory will be purchased commercially from I-Chem,
Eagle Pitcher, or other equivalent source.

7.3 SAMPLE HOLDING AND STORAGE

In the field, each soil matrix sample container will be marked with the sampling location number, and date and
time of sample collection. All soil matrix sample containers will be wiped with paper towels and securely packed,
in a cooler on ice, in preparation for delivery to the laboratory.
N : AR BT E T L

- . Upon receipt of the samples, the laboratory will immediately notify the Field Manager or the Project Geelogist if
conditions or problems are identified which require immediate resolution. Such conditions include, container
breakage, missing or improper chain-of-custody, exceeded holding times, missing or illegible sample labeling, or
temperature excursions.

7.4 SAMPLE CUSTODY

For each sample that is submitted to the laboratory for analysis, an entry will be made on a chain-of-custody form
supplied by the laboratory. The information to be recorded includes the sampling date and time, sample
- identification number, matrix type, requested analyses and methods, preservatives, and the sampler’s name.
Sampling team members will maintain custody of the samples until they are relinquished to laboratory personnel
or a professional courier service. The chain-of-custody form will accompany the samples from the time of
collection until received by the laboratory. Each party in possession of the samples (except the professional
courier service) will sign the chain-of-custody form signifying receipt. The chain-of-custody form will be placed
in a plastic bag and shipped with samples inside the cooler. After the samples, ice, and chain-of-custody forms are
packed in the coolers, the cooler will be appropriately sealed before it is relinquished to the courier. A copy of the
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original completed form will be provided by the laboratory along with the report of results. Upon receipt, the
laboratory will inspect the condition of the sample containers and report the information on chain-of-custody or
similar form.

8.0 ANALTYICAL PROCEDURES

The analytical methods used for this project are primarily USEPA approved methods and are listed in Table 1
hereto. Specific analytical method procedures are detailed in the laboratory QA Plan and standard operating
procedures of the selected laboratories. These documents may be reviewed by M&A quality assurance staff
during laboratory audits to ensure that project specifications are met. Laboratory audits are discussed in Section
9.2.

8.1 INTERNAL STANDARDS -

Internal standards are measured amounts of method-specified compounds added after preparation, or extraction,
of a sample. Internal standards are added to samples, controls, and blanks in accordance with method require-
ments to identify column injection losses, purging losses, or viscosity effects.

Acceptance limits for internal standard recoveries are set forth in the applicable method. If the internal standard
recovery falls outside of acceptance criteria, the instrument will be checked for malfunction and reanalysis of the
sample will be performed after any problems are resolved.

8.2 RETENTION TIME WINDOWS

Retention time windows will be established as described in SW-846 Method 8000A for applicable analyses of
organic compounds. Retention time windows are used for qualitative identification of analytes and are calculated

Retention times will be checked on a daily basis. Acceptance criteria for retention time windows are established
in the referenced method. If the retention time falls outside the respective window, actions will be taken to correct
the problem. The instrument must be re-calibrated after any retention time window failure and the affected
samples must be reanalyzed.

RN a

8.3 METHOD DETECTION LIMITS

The method detection limit (MDL) is the minimum concentration of an analyte, or compound, that can be
measured and reported with 99 percent confidence that the concentration is greater than zero. MDLs are
established for each method, matrix and analyte, and for each instrument used to analyze project samples. MDLs
are derived using the procedures described in 40 CFR 136 Appendix B (USEPA, 1990). USEPA requires that
MDLs be established on an annual basis. MDLs must be less than applicable reporting limits for each target
analyte presented in Tables 2 and 3 hereto. For selected analytes, the laboratory may report detected
concentrations that are above the MDL but below the laboratory’s typical reporting limit. These data will be “j”
flagged and evaluated closely since detections near the MDL can have high variability.

8.4 INSTRUMENT CALIBRATION

Analytical instruments will be calibrated in accordance with the procedures specified in the applicable method.
All analytes that are reported shall be present in the initial and continuing calibrations, and these calibrations must
meet the acceptance criteria specified in the reference method. Records of standard preparation and instrument
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calibration will be maintained. Records shall unambiguously trace the preparation of standards and their use in
calibration and quantitation of sample results. Calibration records will be traceable to standard materials as
described in Section 6.1.2.

At the onset of analysis, instrument calibration will be checked using all of the analytes of interest. At a
minimum, calibration criteria will satisfy method requirements. Analyte concentrations can be determined with
either calibration curves or response factors, as defined in the method. Guidance provided in SW-846 should be
considered to determine appropriate evaluation procedures.

9.0 DATA REPORTING
This section presents reporting requirements relevant to the data produced during all project analytical activities.
9.1 FIELDDATA

Data measured by field instruments will be records in field notebooks, laptops, and/or on required field forms.
Examples of field documentation forms are included in Appendix B hereto. Units of measure for field analyses
are identified on the field forms. The field data will be reviewed by the Senior Engineer, Field Manager, and
Project Geologist to evaluate completeness of the field records and appropriateness of the field methods
employed. All field records will be retained in the project files.

9.2 LABORATORY DATA

Analytical data will contain the necessary sample results and quality control data to evaluate the DQOs defined
for the project. Documentation requirements for laboratory data are defined in USEPA Region 9 Draft
Laboratory Documentation Requirements for Data Validation (USEPA, 1997). The laboratory reports from the
fixed laboratory will be consistent with USEPA Level II documentation and include the following data and

summary forms:

e Narrative, cross-reference, chain-of-custody, and method references

e Analytical results

BT e

e  Surrogate 1€:COVCﬁ€S {as applicable)

e  (Calibration summary

¢ Blankresults

e Laboratory control sample recoveries

e Duplicate sample results or duplicate spike recoveries
¢ Sample spike recoveries
¢  Instrument tuning summary

e  Associated raw data

e Magnetic tape or equivalent upon request.
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Data validation criteria are derived from the USEPA Contract Laboratory Program National Functional Guide-
lines for Organic and Inorganic Data Review (USEPA, 1994b and 1994c). The National Functional Guidelines
provide specific data validation criteria that can be applied to data generated for this investigation.

The laboratory data will be reviewed for compliance with the applicable method and the quality of the data
reported. The following summarizes the areas of data validation.

J——

e Data Completeness

e Holding Times

e (Calibrations

e Blanks

e  Laboratory Control Samples

e . Matrix Spike/Matrix Spike Duplicates

e  Surrogates/Internal Standards (as applicable)
e  Field Quality Control Samples

e  Compound Identification and Quantification.

The application of data validation criteria is a function of project-specific DQOs. The Senior Scientist will
determine if the data quality objectives for the analytical data have been met. Results of the data validation review
will be documented and summarized in the final Removal Action Report.

9.3 PROCEDURES FOR DATA VALIDATION

Guidance for performing data validation for the types of analyses to be utilized for this investigation is provided
in the National Functional Guidelines. Data validation will be documented in a manner consistent with these
functional guidelines. The results of the data validation will be included in the final Removal Action Report. This
documentation will be maintained in the project files.

fnr T - R

94 DATA QUALIFIERS

The data validation procedures were designed to review each data set and identify biases inherent to the data and
determine its usefulness. Data validation flags are applied to those sample results that fall outside of specified
tolerance limits, and, therefore, did not meet the program’s quality assurance objectives described in Section 5.0.
Data validation flags to be used for this project are defined in the National Functional Guidelines. Data validation
flags will indicate if results are considered anomalous, estimated, or rejected. Only rejected data are considered
unusable for decision-making purposes; however, other qualified data may require further verification.

10.0 PERFORMANCE AND SYSTEM AUDITS

Audit programs are established and directed by the M&A and laboratory staff to ensure that field and laboratory
activities are performed in compliance with project controlling documents. This section describes responsibilities,
requirements and methods for scheduling, conduc_ting and documenting audits of field and laboratory activities.
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10.1 FIELD AUDITS

Field audits focus on appropriateness of personnel assignments and expertise, availability of field equipment,
adherence to project controlling documents for sample collection and identification, sample handling and
transport, use of QA samples, chain-of-custody procedures, equipment decontamination and documentation.
Field audits are not required, but may be performed in the event significant discrepancies are identified that
warrant evaluation of field practices. S

10.2 LABORATORY AUDITS

Laboratory audits include reviews of sample handling procedures, internal sample tracking, SOPs, analytical data
documentation, QA/QC protocols, and data reporting. Any selected mobile or offsite laboratory will be licensed
by the State of California as a certified testing laboratory, and will participate in a DHS approved Performance
Evaluation Program for hazardous waste and wastewater analyses. If no previous audit has been conducted by
M&A, a scheduled audit will be conducted by the quality assurance staff during the course of this project to
ensure the integrity of sample handling and processing by the laboratory.

103 DATA AUDITS

Data audits will be performed on analytical results received from the laboratories. These audits will be
accomplished through the process of data validation as described in Section 9.3, or may involve a more detailed
review of laboratory analytical records. Data audits require the laboratory to submit complete raw data files to
M&A for validation and verification. M&A staff will perform a review of the data consistent with the level of
effort described in the National Functional Guidelines. This level of validation consists of a detailed review of
sample data, including verification of data calculations for calibration and quality control samples to assess if
these data are consistent with method requirements. Upon request, the laboratory will make available all
supporting documentation in a timely fashion.

104 SCHEDULING

Audits will be scheduled such that field and laboratory activities are adequately monitored, or in the event
discrepancies are identified. The overall frequency of audits conducted for these activities will be based on the
importance and duration of work, as well as significant changes in project scope or personnel.

10.5 REPORTS TO MANAGEMENT AND RESPONSIBILITIES

Upon completion of any audit, the auditor will submit to the Senior Scientist and Field Manager a report or
memorandum describing any problems or deficiencies identified during the audit. It is the responsibility of the
Project Manger to determine if the deviations will result in any adverse effect on the project conclusions. If it is
determined that corrective action is necessary, procedures outlined in Section 10.6 will be followed.

10.6 CORRECTIVE ACTION

Corrective actions will be initiated whenever data quality indicators suggest that DQOs have not been met.
Corrective actions will begin with identifying the source of the problem. Potential problem sources include failure
to adhere to method procedures, improper data reduction, equipment malfunctions, or systemic contamination.
The first level of responsibility for identifying the problems and initiating corrective action lies with the
analyst/field personnel. The second level of responsibility lies with any person reviewing the data. Corrective
actions may include more intensive staff training, equipment repair followed by a more intensive preventive
maintenance program, or removal of the source of systemic contamination, Once resolved, the corrective action
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procedure will be fully documented, and if DQOs were not met, the samples in question must be recollected
and/or reanalyzed utilizing a properly functioning system.
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TABLE 1

SUMMARY OF ANALYSES - SOIL MATRIX

Dico Oil Company Site
Signal Hill, California

| Semi-Volatile gc mpods ]

4 oz glass or metal sleeve enperature: Cool, 4 °
CAM Metals (see Table 2) USEPA 6010/7000 4 oz glass or metal sleeve Temperature: Cool, 4°C
mercury: 30 days

Volatile Organic Compounds USEPA 8260B/5035 metal sleeves; subsamples Sodium Bisulfate; Methanol; sodium bisulfate: 48 hours

' to glass VOAs Freeze -10°C methanol: 14 days

frozen samples: 7 days

TPH (extended) USEPA 8015M 4 oz glass or metal sleeve Temperature: Cool, 4°C 14 days to extraction, 40 days to analysis
Polychlorinated Biphenyls USEPA 8082 4 oz glass or metal sleeve Temperature: Cool, 4°C 14 days to extraction, 40 days to analysis
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LIST OF METHOD DETECTION AND REPORTING LIMITS

TABLE 2

SOIL MATRIX ANALYSES

Dico Oil Company Site
Signal Hill, California

01
TPH as Diesel mg/kg 5 10
TPH as Heavy Hydrocarbon mg/kg 5 10
TPH Total as Diesel and Heavy Hydrocarbons mg/kg ) 10
Benzene ugkg 2 10
Bromobenzene (Phenyl bromide) ug/kg 5 10
Bromochloromethane ugkg S 10
Bromodichloromethane ugkg © 5 10
Bromoform (Tribromomethane) ugkg 25 50
Bromomethane (Methyl bromide) ugkg 15 30
2-Butanone (MEK) ug/kg 25 50
n-Butylbenzene ug’kg 5 10
sec-Butylbenzene ugkg 5 10
tert-Butylbenzene ug/kg 5 10
Carbon Disulfide ug/kg 25 50
Carbon Tetrachloride ug/kg 5 10
Chlorobenzene ugkg 5 10
Chloroethane ug/kg 15 30
2-Chloroethyl vinyl ether ugkg 50 50
Chloroform (Trichloromethane) ugkg 5 10
Chloromethane (Methyl chloride) ug/kg 15 30
2-Chlorotoluene uglkg 5 10
4-Chlorotoluene ugkg 5 10
1,2-Dibromo-3-chloropropane (DBCP) ug/ks 25 50
Dibromochloromethane ugkg 5 10
1,2-Dibromoethane (EDB) ugkg 5 10
Dibromomethane ug/kg 5 10
1,2-Dichlorobenzene ugkg 5 10
1,3-Dichlorobenzene ugkg 5 10
1,4-Dichlorobenzene ug/kg 5 10
Dichlorodifluoromethane ugkg 15 30
1,1-Dichloroethane ugkg 5 10
1,2-Dichloroethane (EDC) uglke 5 10
1,1-Dichloroethene ugkg 5 10
cis-1,2-Dichloroethene ugkg 5 10
trans-1,2-Dichloroethene _ugke 5 10
1,2-Dichloropropane ug/kg 5 10
1,3-Dichloropropane ugkg 5 10
2,2-Dichloropropane ugkeg S 10
1,1-Dichloropropene ugkg 5 10
cis-1,3-Dichloropropene _ughkg 5 10
trans-1,3-Dichloropropene ugkg 5 10
Ethylbenzene _ugkg 2 10
[12/1003]
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TABLE 2

LIST OF METHOD DETECTION AND REPORTING LIMITS

VOCs (8260B; conclided) -

Dico Oil Company Site
Signal Hill, California
(continued)

SOIL MATRIX ANALYSES

Hexachlorobutadiene ughke 15
2-Hexanone ug’kg 25
Isopropylbenzene ug/ke 5
p-Isopropyltoluene ug’kg 5
4-Methyl-2-pentanone (MIBK) ug’kg 25
Methyl-tert-butyl ether (MTBE) ug'ks 5
Methylene chloride (DCM) ugkg 5
Naphthalene ugke 5 -
n-Propylbenzene ug’kg 5
Styrene ug/kg 5
1,1,1,2-Tetrachloroethane ug'kg 5
1,1,2,2-Tetrachloroethane ug’ke 5
Tetrachloroethene ug/ke 5
Toluene (Methyl benzene) ughkg 5
1,2,3-Trichlorobenzene ug/kg 5
1,2,4-Trichlorobenzene ug’kg 5
1,1,1-Trichloroethane ugkg 5
1,1,2-Trichloroethane ug’kg 5
Trichloroethene ugrkg 5
Trichlorofluoromethane ug’kg 5
1,2,3-Trichloropropane ug/kg S N
1,2 4-Trimethylbenzene ughkg 5
1,3,5-Trimethylbenzene uglkg 5
Vinyl Acetate ug’kg 25
Vinyl chloride (Chloroethene) ug/kp 15
4 o-Xylene ugkg 2 R
1 mp-Xylenes 2

ASVOCs (8270
Acenapthene .
Acenaphthylene mgkg 0.25 0.50
Anthracene mg/kg 0.25 0.50
Benzo(a)anthracene mgkg 0.25 0.50
Benzo(a)pyrene mgkg 0.25 0.50
Benzo (b)fluoranthene mg/kg 0.25 0.50
Benzo(ghi)perylene mg/kg 0.25 0.50
Benzo(k)fluoranthene mg/kg 0.25 0.50
Benzoic Acid mg/kg 025 0.50
Benzyl Alcohol mgkg 0.25 0.50
Bis(2-Chloroethoxy)methane mgkg 0.25 0.50
Bis(2-Chloroethylether mg/kg 0.25 0.50
Bis(2-chloroisopropyl)ether mgkg 0.25 0.50
Bis(2-ethylhexyl)phthalate mgkg 0.25 0.50
4-Bromophenyl phenyl ether mg/kg 0.25 0.50
Butyl benzyl phthalate mgkg 0.25 0.50
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TABLE 2

LIST OF METHOD DETECTION AND REPORTING LIMITS

SOIL MATRIX ANALYSES
Dico Oil Company Site
Signal Hill, California
(continued)
oro-3-methylphenol mg/kg

4-Chloroaniline mg/kg

2-Chloronaphthalene mg/kg 0.25
2-Chlorophenol mg/kg 0.25
4-Chlorophenyl phenyl ether mg/kg 0.25
Chrysene mg/kg 0.25
Di-n-butyl phthalate mg/kg 0.25 _
Di-n-octyl phthalate (Dioctyl ester) mg/kg 0.25
Dibenzo(a,h)anthracene mg/kg 0.25
Dibenzofuran mglkg 0.25
1,2-Dichlorobenzene mg/kg 0.25
1,3-Dichlorobenzene mg/kg 0.25
1,4-Dichlorobenzene mg/kg 0.25
3,3-Dichlorobenzidine mg/kg 0.25
2,4-Dichlorophenol mgkg 0.25
Diethyl phthalate (Diethy] ester) mg/kg 0.25
Dimethyl phthalate (Dimethyl ester) mgkg 0.25
2,4-Dimethylphenol _mg/kg 0.25
4,6-Dinitro-2-methylphenol mg/kg 0.25
2,4-Dinitrophenol mg/kg 0.25
2,4-Dinitrotoluene mg/kg 0.25 -
2,6-Dinitrotoluene (2,6-DNT) mg/kg 0.25
Fluoranthene mg/kg 025
Fluorene mgkg 0.25
Hexachlorobenzene mg/kg 0.25
Hexachlorobutadiene mg/kg = 0,25
Hexachloroethane mg/kg T 025
Tndeno(1,2,3cd)pyrene mg/kg 0.5
Isophorone mgkg 0.25
2-Methylnaphthalene mgkg 0.25
4-Methylphernol mgkg 0.25
2-Methylphenol (2-Cresol) mgkg 0.25
3-Methylphenol (3-Cresol) mg/kg 0.25
N-Nitroso-Di-n-propylamine mg’kg 0.25
Naphthalene _mg/kg 025
2-Nitroaniline mg/kg 0.25
3-Nitroanline mg/kg 0.25
4-Nitroaniline mg/kg 0.25
Nitrobenzene (NB) mg/kg 0.25
4-Nitrophenol mg/kg 0.25
2- Nitrophenol (o-nitrophenol) mg/kg 0.25
N-nitrosodiphenylamine mgkg 0.25
Pentachlorophenol mgkg 0.25
Phenanthrene mg/kg 0.25
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TABLE 2

LIST OF METHOD DETECTION AND REPORTING LIMITS
SOIL MATRIX ANALYSES

Dico Oil Company Site
Signal Hill, California
(concluded)

0.50
Pyrene mg/kg 025 0.50
1,2 4-Trichlorobenzene mgkg 0.25 0.50
2,4,5-Trichlorophenol mg/kg 0.25 0.50

2, 4 6—Tnch10ro henol ‘

Mercury (By EPA 7471) mg/kg 0.1 0.2

Molybdenum

Nickel

Selenium

Silver

Thallium

Vanadium

Zinc

Aroclor-1016 (PCB— 16) ugkg

Aroclor-1221 (PCB-1221) o Few wmos ugkg 70 70

Aroclor-1232 (PCB-1232) R ug/ke 35 35

Aroclor-1242 (PCB-1242) ug/kg 35 35

Aroclor-1248 (PCB-1248) ugke 35 35

Aroclor-1254 (PCB-1254) ugkg 35 35

Aroclor-1260 (PCB-1260) ugkg 35 35

Aroclor-1262 (PCB-1262) ugkg 35 35

Aroclor-1268 (PCB-1268) ug/’kg 35 35
® - MDL = Method Detection Limit

@ PQL = Practical Quantitation (Reporting) Limit

[12/1003]
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1.0 INTRODUCTION

The collection and logging (i.e., description) of soil samples is a vital component of many environmental site
assessments and remedial investigations. The ability to define the geologic and hydrogeologic setting at a site
depends heavily on data derived from soil samples, Furthermore, chemical analysis of soil samples often is
critical in defining the nature and extent of contamination. In most instances, soil sampling objectives will
include collection of samples that 1) are representative of existing subsurface conditions and 2) are valid for
chemical analysis. To the maximum extent possible, soil samples should not be cross-contaminated, physically

disturbed, or chemically altered during the sampling process.

This standard operating procedure (SOP) describes soil sampling methods widely used in remedial
investigations and other environmental projects. The SOP also presents a consistent method for describing and

identifying soil samples in the field, The objectives of this SOP are outlined below:

®  Facilitate selection of a soil sampling method that is appropriate for site-specific conditions and
project objectives

®  Ensure consistent and accurate soil description and classification

®  Attain project chemical data quality objectives (DQOs)

The SOP is intended for use by M/B&A geologists, engineers, and project managers during project planning
and implementation. It focuses on methods and equipment that are readily available and are typically applied.
It is not intended to provide an all-inclusive discussion of soil sampling methods. Sample types, samplers, and

soil logging standards and procedures are discussed in the following sections.
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2.0 DEFINITIONS

Bulk Samples

Soil samples typically collected from soil stockpiles or drummed soil wastes using a trowel or shovel. The exact

source of the bulk soil samples (i.e., boring location and depth) is not known with certainty.

Composite Samples

" Biended or mixed soil samples used to represent “average” properties or chemical concentrations for a selected
p p ge prop

part of the site or over a defined depth range in a boring.

Field Blanks

Field blanks are analogous to trip blanks (see definition below), except that the field blanks are opened at the

site during the sampling activities.

Field Duplicate Samples

Soil samples that are collected from the same location as the primary soil sample. The primary sample and its

duplicate are analyzed as separate samples using the same analytical method(s) to assess project precision.

QA Split (Laboratory) Samples

Soil samples similar to field duplicate samples, but analyzed by a different laboratory than the primary samples.

Representative Samples

Soil samples that reflect in-situ, subsurface conditions; commonly collected with a split-barrel sampler or a

push-type sampling tube.

Rinsate (Equipment) Blanks

Aqueous samples that are collected by pouring deionized water over freshly decontaminated soil sampling
equipment, such as a split-barrel sampler. Rinsate blanks are used to evaluate the effectiveness of decontam-

ination procedures.
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Solid-Barrel Samplers

Cylindrical metal samplers that commonly are equipped with sample liners or sleeves. Solid-barrel samplers

typically range from 1 to 6 inches in diameter and are constructed of steel or stainless steel.

Split-Barrel Samplers

Cylindrical metal samplers (also referred to as split-spoon samplers) that are split longitudinally into two halves
and often are equipped with sample sleeves. Samples typically are collected by driving the sampler with a 140-
pound drop hammer as specified in ASTM Standard D 1586-84.

Thin-Walled (Shelby) Tube Samplers

Consist of 30- to 36-inch long steel or stainless steel tubes that are pushed into the formation to collect an

undisturbed soil sample.

Trip Blanks

Soil samples that typically are composed of an uncontaminated reference soil standard. Trip blanks accompany
the sample containers during transport, collection, and storage and are used to assess widespread environmental

contaminants.

Revision |
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3.0 SOIL SAMPLING

3.1 CATEGORIES OF SAMPLES

Four general categories of soil samples are collected during site investigations: bulk samples, representative
samples, undisturbed samples, and composite samples. These categories are described in the following sub-

sections.
3.1.1 Bulk Samples

Bulk soil samples generally consist of a shovelful or trowelful of material collected from stockpiled or
drummed soil cuttings. There may be uncertainty over the exact depth and/or location that the bulk soil sample

represents. This type of sampling is used less frequently during environmental investigations and is the least

accurate of the four basic sample types. Bulk soil sampling typically is used for waste characterization/proﬁligg o

purposes.
3.1.2 Representative Samples

“Representative” soil samples are in-situ, subsurface soil samples that are collected with a drive sampler or
push-type sampling tube. Although representative samples may be physically disturbed to a degree, they
generally reflect all of the sediment and chemical constituents that are present at a given depth interval.
Representative soil samples are the most common type of so:i sample in environmental investigations.

3.1.3 Undisturbed Samples

*“Undisturbed” soil samples are samples collected under strictly controlled conditions so as to minimize
structural disturbance. Undisturbed samples typically are collected where in-situ, subsurface structural or

geometric relationships need to be preserved. Undisturbed samples generally are required for geotechnical or

structural geologic investigations and are used less frequently for environmental assessments.
3.1.4 Composite Samples

Composite soil samples represent a blend or mix of sample material that may reflect two or more sample

locations or stratigraphic intervals, Composite samples can be used to represent “average” properties for a

selected part of the site or for the entire vertical extent of a particular boring. Homogenized soil samples are
a form of composite samples that are derived from a specified depth interval. For example, if a homogenized
sample reportedly represented the 10.0- to 11.5-foot depth interval, the material from that interval would have
been blended mechanically (i.e., homogenized) before being placed in an appropriate sample container. Due
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to concerns over volatile loss, samples intended for volatile organic compound (VOC) or semi-volatile organic

compound (SVOC) analysis are not to be composited or homogenized.
3.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) SAMPLES

Samples also are collected and analyzed with the specific goals of assessing data quality and evaluating the
effectiveness of field protocols, such as sampling procedures and decontamination protocols. These samples
generally are referred to as QA/QC samples; they may consist of any one of the four general categories of
samples discussed in preceding Section 3.1. QA and QC can be viewed respectively as 1) “a set of operating
principles that, if strictly followed during sample collection and analysis, will produce data of known and
defensible quality” and 2) “procedures or activities undertaken to ensure that the data meet appropriate
standards” (Wilson, 1995). Adherence to approved sampling methods, as discussed in this SOP, and
identification of QA/QC sampling needs during the planning stages of a project, are vital in the aforementioned
process. Following is a brief discussion of several different types of QA/QC samples that are employed during

soil sampling programs.

e  Field duplicate samples - Soil samples that are collected from the same sample location as the
primary soil sample. Field duplicate soil samples often consist of adjacent sample sleeves within a
split-barrel sampler; such samples may be referred to as “co-located” samples. ihe field sample and

* its duplicate are analyzed as separate samples using the same analytical method(s); the results of
these analyses are used to assess project precision. Duplicate samples generally are assigned
fictitious sample numbers on the chain-of-custody record to shield their identity. Most agency

guidelines prescribe a duplicate sample frequency of at least one in ten samples (i.e., 10%)

e Rinsate (equipment) blanks - Aqueous samples that are collected by pouring deionized water over
freshly decontaminated soil sampling equipment, such as'a apht-barrel sampler. The laboratory
analysis of rinsate blanks helps assess the effectiveness of equxpmcnt decontamination procedures.
Agency guidelines for rinsate blank collection vary; collection of at least one rmsate blank per day

of soil sampling commonly is recommended (Wilson, 1995)

e QA split (Iaboratory) samples - A soil sample similar to a field duplicate sample but analyzed by a
different laboratory than the primary field sample. Split samples may be collected and relinquished
to regulatory personnel, private- or Federal-sector client representatives, or third-parties (attorneys,
other consultants, etc.) and are used to evaluate laboratory pféciéion. The need for, and frequency

of QA split samples should be evaluated on a project-by-project basis

®  Trip blank - A soil sample that typically consists of a glass sample container that has been filled with
a reference soil standard at the laboratory prior fo sampling activities. The trip blank accompanies
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the sample containers during transport, collection, and storage and is analyzed to assess widespread
environmental contaminants that may not be associated with chemicals of potential concern at a site.
Soil trip blanks are not employed frequently during soil investigations; aqueous trip blanks are a
common component of groundwater sampling programs, however, and are discussed separately in
the SOP for groundwater sampling

e  Field blapk - A soil sample analogous to a trip blank except that the field blank is opened at the site
during the sampling activities. The need for, and frequency of soil field blanks and trip blanks should

be evaluated on a project-by-project basis.

During the planning phase of a project, attention must be paid to the QA/QC sampling requirements of the
involved regulatory agencies. For example, a soil sampling project located in the Los Angeles, California
metropolitan area might need to address the sampling requirements or guidelines of one or more of the
following agencies: 1) Regional Watér-Qiality Control Board - Los Angeles Region, 2) Cal-EPA Department
of Toxic Substances Control; 3) Los Angeles City Fire Department, 4) Los Angeles Department of Public
Works, or 5) one of several local implementing agencies (LIAs) for the State Leaking Underground Storage
Tank (LUST) Program.

3.3 SAMPLING METHODS
3.3.1 Solid-Barrel Samplers

Solid-barrel samplers typically are 1 to 6 inches in diameter and 6 to 60 inches long. They usually are
constructed of steel or stainless steel and may be used with thin-walled liners that are placed within the sampler
barrel. Liners typically are constructed of brass, aluminum, stainless steel, or synthetic materials such as
polyvinyl chloride (PVC), polyethylens terephthalate (PETG), or Teflon®. Selection of an appropriate liner
material must take into account the chemicals of concern and the proposed laboratory analyses (i.e., plastic

liners may not be appropriate where samples will be analyzed for VOCs or SVOCs).
3.3.2 Split-Barrel Samplers

Split-barrel samplers (also known as split-spoon samplers) are the most widely used sampler in environmental
investigations. Split-barrel samplers can be used with a wide variety of drilling methods and usually are
constructed of steel or stainless steel. They are cylindrical in shape and are split longitudinally, forming two
halves. Split-barrel samplers may be lined or unlined; as noted above, sample liners may be constructed of
brass, aluminum, stainless steel, or various synthetic materials. Split-barrel samplers generally are available
in 2-, 2.5, 3-, 3.5-, and 4-inch outside diameters (OD); sampler lengths typically range from 12 to 60 inches.
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The {8-inch long split-barrel sampler is most commonly used. Three, 6-inch long liners generally are used with

this sampler.

Driving (hammering) is the most common method of collecting split-barrel soil samples. In most instances, a
140-pound drop hammer is used in accordance with American Society for Testing and Materials (ASTM)
Standard D1586-84. The hammer may either be above ground or located downhole. Samples are collectedﬂl?‘y
driving the sampler into undisturbed soil beneath the bottom of the borehole. The number of hammer blows
(i.e., blow counts) are recorded for each 6 inch advance of the sampler. The density and consistency of the

subsurface soils can be estimated using the hammer weight, drop, and blow count.

If the sampler cannot be advanced 6 inches following a reasonable number of blows (usually about 50), sampler
“refusal” is judged to have occurred and further sampling at that depth interval is terminated. If “auger refusal”
has not occurred, the borehole is advanced and another sample is collected.

After the sample has been collected, and the split-barrel sampler has been retrieved, the sample barrel is oﬁened
and the sample material is visually inspected and logged (see Section 4.0 for logging procedures). If the sample

volume is inadequate, additional sample material can be collected from the underlying depth interval.

If the soil sample is retained for VOC or SVOC analysis, the selected sample liner is checked to ensure that
a full sample was recovered, and covered with Teflon® tape and plastic end caps. In selecting sample material
for testing, care should be taken to ensure that the retained material is representative of the sample interval, and
does not represent sloughed material. Sloughed material is most {ikely to be present near the top of the sampler

(or in the uppermost sample liner).

3.3.3 Thin-Walled (Shelby) Tube Samplers

The thin-walled tube (i.e., Shelby tube) sampler is a 30- or 36-inch long, thin-walled steel, aluminum, brass,

or stainless steel tube equipped with a connector head. It is used in soft or clayey formations, where it provides
better sample recovery than a split-barrel sampler, or where relatively undisturbed samples are desired. The

most commonly used sampler has a 3-inch OD and is 30 inches long.

Thin-walled tube samplers typically are advanced by pressing the sampler or pushing without rotation. If the
tube cannot be advanced by pressing, it may become necessary to drive the sample with drill rods and hammers.
The tubes generally are allowed to stay in the hole 10 to 15 minutes to allow the buildup of skin friction prior
to removal. Prior to retrieval, the tube is rotated to separate it from the underlying soil. After retrieval, the
sample is inspected for adequate sample recovery. If sample recovery is inadequate, the sampling procedure

may need to be repeated.
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Following retrieval, the soil sample is described and recorded in the logbook and any disturbed soil material
is removed from the end of the tube. The thin-walled tube is capped with a non-reactive material, such as

Teflon® tape, for transport.

3.3.4 Continuous Split-Barrel Samplers

b
Continuous soil sampling can be performed with a specialized, 60-inch long, continuous split-barrel sampler
that is advanced during rotation and advancement of a hollow-stem auger drill bit. To begin continuous
sampling, the sampler is lowered into place at the base of the drill string using a wireline or drill rods. The
sampler barrel is locked into place such that it protrudes from the drill bit. As the bit is advanced, the sampler
is pressed into the formation. After the borehole has been advanced the full length of the sampler, the full

sampler is retrieved and an empty sampler is lowered downhole to repeat the sampling process.
3.4 EXCAVATION SAMPLING IR iy

Collection of soil samples from an excavation may be necessary in the following situations: an underground
storage tank has been removed; soil remediation by excavation and disposal is the chosen cleanup method,;
entry into an excavation is not permitted due to health and safety concemns; or typical drilling and sampling
methods are incompatible with the known subsurface geology (e.g., underlying cobbles or boulders). Although
collection of soil samples from the bucket of a backhoe, excavator, or gradall is not the preferred method, it |,

sometimes may be the only option.

Collecting soil samples from the bucket of a backhoe almost always will result in a disturbed sample. Extra care

to minimize further disruption of the sample may include:
1) Collecting a large enough volume of the desired s<:j§=1<:in:t;he;bueket of the backhoe
2) Carefully lifting the bucket to the surface, being sure not to shake the bucket
3) Scraping away any loose material from the desired sample location in the backhoe bucket

4) Collecting a sample by driving in a solid-barrel sampler as described in Section 3.3.1 from the less
disturbed soil located near the base of the bucket

5) Rapidly sealing and labeling the sample.
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4.0 SOIL LOGGING

The description of textural, compositional, and other physical properties of soil samples, and resultant sample
classification is an important skill in the field of environmental geology. The following logging procedures are
intended to promote accurate and consistent soil sample description and classification. These procedures
primarily are applicable to soil samples; bedrock logging is not included in this SOP due to the wider variation
in bedrock characteristics, the many well-established (but often conflicting) classification schemes for different
rock types, and the comparative infrequency with which bedrock logging is performed in environmental

investigations,
4.1 SOIL DESCRIPTION AND IDENTIFICATION (ASTM STANDARD D 2488-93)

ASTM Standard D 2488-93 (“Standard Practice for Description and Identification of Soils [Visual-Manual
Procedure]; ASTM, 1993) provides 4 standardized means of describing and classifying soil samples in the field.
Based on observed sample characteristics, the standard also provides a flow chart for “identifying” the soil
(i.e., the sample is assigned a Unified Soil Classification System [USCS] soil group name and symbol). With
the exceptions noted below, and with the exception of project-specific requirements, ASTM Standard 2488-93

should be followed during environmental field investigations.

Application of the standard begins with the collection of a representative soil sample of sufficient volume and
weight in the field. For example, the standard specifies that a soil sample with a maximum particle size
equivalent to a No. 4 sieve should weight more than 100 g. The following descriptive informatios should be

recorded, where applicable:

Particle shape and angularity

Color (a Munsell@=aler-ehart{GSA, 1991] should be used instead of the generalized approach
presented in the ASTM standard)

Odor
Moisture

HCl reaction

Consistency

Cementation

Structure

Range of particle sizes

Maximum particle size

Hardness

Additional descriptive information, as warranted

® &6 ¢ & & ¢ o o o o
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Following the initial description, the soil should be categorized as “fine grained,” if it contains 50% or more
fines, or “coarse grained,” if it contains less than 50% fines (fines are defined as silt- and clay-sized particles).
For samples falling into the fine grained soil category (as described above), a series of easily-performed manual
tests for dry strength, dilatancy, toughness, and plasticity are applied. The test results, along with the
aforementioned descriptive information, are used to assign an appropriate USCS soil name. Coarse grained soil
samples are named based on the descriptive information and the identification flow chart presented in Lhe

standard, The various USCS soil group names and symbols are summarized below:

Fine grained soils:

¢ CL - Lean clay
- ¢ ML - Silt
¢ CH - Fat clay
¢ MH - Elastic silt . s
)

OL/OH - Organic soils

Coarse grained soils:

GW - Well-graded gravel
GP - Poorly graded gravel
GM - Silty gravel

GC - Clayey gravel

SW - Well-graded sand
SP - Poorly graded sand
® SM - Silty sand

— swessaeeerie oSO - Clayey sand

AR TS

A copy of ASTM Standard D 2488-93 is attached to this SOP for reference (Attachment A).
4.2 M/B&A BORING LOG

Federal (USEPA, 1991) and State (DTSC, 1995) guidelines for environmental investigations require the
- preparation of graphic boring‘logs that document field observations noted during drilling and sampling. To
facilitate the recording of accurate and complete field observations, and to ensure a consistent work product,
M/B&A has developed a standard boring log format, a copy of which is presented as Attachment B. The log
is divided into two principal parts, a header at the top of the log, and the main body of the log. The header is
used to record information such as project name and number, site address, date, drilling and sampling methods,
! A surveyed location/elevation, etc. The main body of the log is used to record information such as sample

Revision 1 »
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descriptions, blow counts, sample recovery, depth, headspace screening, observed and inferred contacts

between soil units, samples retained for laboratory analysis, etc.
Project-specific requirements and/or local agency requirements could require minor modification of the

“standard” log format. Significant departures from the standard boring log format, however, should be made

only after consultation with the Director of Geologic Services and the inyolved Project Manager.

U ek B S R R
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ATTACHMENT A

ASTM STANDARD D 2488-93



,-vs.,

-«

- qm}ﬂ Designation: D 2488 - 93

Standard Practice for

Description and Identification of Soils (Visual-Manual

Procedure)?

This standard is issued under the fixed dcs‘gmuon D 2488; the number 1mmoduldy following the designation indicates the year of
original ldophou of, in the case of revision, the year of 1ast revision. A number in parentheses indicates the year of last reapproval. A
superscript epsiton (o) indicates an editoriat change nnoe the last revision of reapproval.

This standard kas been approved for use by agencies of the Department of Defense. Counsult the DoD Index of Specifications and
Standards for the specific year of issue which has been adopted by the Department of Defense.

1. Scope

1.1 This practioe covers procedures for the description of
soils for engineering purposes.

1.2 This practice also describes a procedure for identifying
soils, at the option of the user, based on the classification
system described in Test Method D 2487. The identification
is based on visual examination and maanual tests, It must be
clearly stated in reporting an identification that it is based on
visual-manual procedures. .

1.2.1 When precise classification of soils for engineering
purposes is required, the procedures prescribed in Test
Method D 2487 shall be used.

1.2.2 In this practice, the identification portion assigning
a group symbol and name is limited to soil particles smaller
than 3 in. (75 mm).

1.2.3 The identification portion of this practice is limited
to naturally occurring soils (disturbed and undisturbed).

Note 1—This practice may be used as a descriptive system applied

- 10 such materials as shale, claystone, shells, crushed rock, etc. (Sec

Appendix X2}

1.3 The descriptive information in this practice may be
used with other soil classification systems or for materials
other than naturally occurring soils.

1.4 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard 1o establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. For specific
precautionary statements see Section 8.

1.5 The values stated in inch-pound units are to be
regarded as the standard.

2. Referenced Documents

2.0 ASTM Standards:

D 653 Terminology Relating to Soil, Rock, and Contained
Fluids?

D 1452 Practice for Soif Investigation and Sampling by
Auger Borings?

D 1586 Test Method for Penetration Test and Split-Barrel
Sampling of Soils?

$ This practice is under the jurisdiction of ASTM Committes D-18 on Soif and
Rock and is the direct responsibitity of Subcommittee D18.07 on Identification
and Classification of Soils.

Current edition approved Sept. 15, 1993. Published November 1991, Originally
published a3 D 2488 - 66 T. Last previous edition D 2488 - 90,

3 Annual Book of ASTM Standards, Yol 04.08.
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D 1587 Practice for Thin-Walled Tube Sampling of Soils?

D2113 Practice for Diamond Core Drilling for Site
Investigation?

D 2487 Classification of Soils for Eng,moenng Purposes
(Unified Soil Classification System)?

D 4083 Practice for Description of Frozen Soils (Visual-
Manual Procedure)?

3. Terminology

3.1 Definitions:
3.1.1 Except as listed below, all definitions are in accor-
dance with Terminology D 653.

Note 2~—For particles retained on a 3-in. (75-mm) US standand
sieve, the following definitions are suggested:

Cobbles—particles of rock that will pass a 12-in. (300-mm) square
opening and be retained on a 3-in. (75-mm) sieve, and

Boulders—particles of rock that will not pass a 12-in. (300-mm)
square opening.

3.1.1.2 clap—soil passing a No. 200 (75-um) sieve that
can be made to exhibit plasticity (putty-like properties)
within a range of water contents, and that exhibits consider-
able strength when air-dry. For classification, a clay is a
fine-grained soil, or the fine-grained portion of a soil, witha
plasticity index equal to or greater than 4, and the plot of
plasticity index versus liquid limit falls on or above the “A"
line (see Fig. 3 of Test Method D 2487).

3.1.1.3 gravel—particles of rock that will pass a 3-in.
(75-mm) sieve and be retained on a No. 4 (4.75-mm) sieve
with the following subdivisions:

coarse~—passes a 3-in. (75-mm) sieve and is retained on a
Y4-in. (19-mm) sieve.

Jine—passes a Ya-in, (19-mm) sieve and is retained on a
No. 4 (4.75-mm) sieve.

3.1.1.4 organic clay—a clay with sufficient organic con-
tent to influence the soil properties. For classification, an
organic clay is a soil that would be classified as a clay, except
that its liquid limit value after oven drying is less than 75 %
of its liquid limit value before oven drying.

3.1.1.5 organic silt—a silt with sufficient organic content
to influence the soil properties. For classification, an organic
silt is a soil that would be classified as a silt except that its
liquid fimit value after oven drying is less than 75 % of its
liquid limit value before oven drying.

3.1.1.6 peat—a soil composed primarily of vegetable tissue
in various stages of decomposition usually with an organic
odor, a dark brown to black color, a spongy consistency, and 2
texture ranging from fibrous to amorphous.

3.1.1.7 sand—particles of rock that will pass a No. 4




GROUP_SYMBOL

<30% plus No, 200 ?
CL

<30% plus No, 200 '<:
MH

<15% plus No, 200

15-25% plus No. 200 -Q:

% sand <% gravel —-?«sx tand ————————- Geavelly fat clay

<15% plus No, 200

15-25% plus No. 200?:

@ o 2488

GROUP NAME

> Lson clay
% tand 24, gravel —— Lean clay with sand
% tand <X gravel ——> Lean clay with gravel

215% sand ——————— Gravelly fat clay with sand

»- Elastic silt
% sand >% gravel ———>- Elastic silt with sand
% sand <% gravel ——> Elastic silt with gravel

< % sand 2% of gnwl?.::(ﬁ% gravel s~—————>= Sandy tean clay
- .230% plut No, 200<: 215X gravel ——————>- Sandy fean clay with geavel
% sand <% geavel -<:<15’A sotwf ———————= Gravelly taan clay
- 215% sand —————% Gravelly lesn clay with sand
<30% plus No 200 ? <15% plut No. 200 —o- Silt .
: 15-26% plus No. 200?% sead 2% gravel ———»= Silt with send h
v i % tand <% gravel ———-Silt with gravel
M < % und 2% of gravel ~e—t IS gravel ————» Sandy st
230X plus No. 200 ~<: 215% geayel ————————> Saady silt with geavel
. % sand <% efnve(—?: <15% tand ——~—————» Gravelly gilt
215% sacd ~———————o= Gravelly silt with sand
<30% plus No. 200 <: <15% plus No, 200 »Fat clay
_ 15-25% plus No.QOO?X sand DK gravel ————» Fat clay with tand
CH % sand <% gravel ———>= Fat clay with gravel
% 1and >% of cfanl*-?: <16% graye] ——————>- Sandy fat clay
>30% plus No. 200<: 215% gravel ———————~ Sandy fat clay with gravel

>30% plus No. 200 <:

(4.75-mm) sieve and be retained on a No. 200 (75-um) sieve
witl: ihe following subdivisions:

coarse—passes a No. 4 (4.75-mm) sieve and is retained on
a No, 10 (2.00-mm) sieve,

medium-—passes a No. 10 (2.00-mm) sieve and is retained
on a No. 40 (425-um) sieve,

Jine—passes a No. 40 (425-um) sieve and is retained on a
No. 200 (75-ym) sieve.

3.1.1.8 silt—soil passing a No. 200 7757im] sieve that is
Zonplastic or very slightly plastic and that exhibits little or no
“strength when air dry. For classification, a silt is a fine-
grained soil, or the fine-grained portion of a soil, with a
plasticity index less than 4, or the plot of plasticity index
. versus Yiquid limit falls below the “A” line (sec Fig, 3 of Test
Mcthod D 2487).

L

‘GROUP SYMBOL

- oC70H<

<30% put No, 200 ~——\—-:

% sand 2% of gravel ?
% sand <% gravel ?:

Note—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest § X.
FIG. 1a Flow Chart tor Identitying Inorganic Fine-Gralned Soll (50 % or more fines)

‘a specific group, borderline symbols’ may- be

<15% phus No. 200

15-26% plus Na. 200 ~<—:
% nnd 2% gravel —QQ’.

<18% gravel ——————— Sandy elastic silt

215% gravel ———————p Sandy elastic silt with gravel
<15% sand ~———————p~ Gravelly elastic silt

215% sand ——————— Gravelly elastic silt with sand

4. Summary of Practice

4.1 Usmg visual examination and simp's manual tests,
this practice gives standardized cntcrxa and procedures for
describing and 1dent1fy1ng soils, .

4,2 The soil can be given an identification by assigning a
group symbol(s) and name. The flow charts, Figs. 1a and 1b
for fine-grained soils, and Fig, 2, for coarse-grained soils, can
be used to assign the appmpmatc group symbol(s) and name.
If the soil has properties which do not distinctly plaoc it into
used, see
Appendix X3.

Nm3~ltuwggdwd!hatadxstmcuonbcmadcbctwecn dual
symbols and borderline symbols.

Dual Symbol—A dual symbol is two symbols separated by a ‘hyphen,
for example, GP-GM, SW-SC, CL-ML used to indicate that the soil has
been identified as having the properties of a classification in accordance
with Test Method D 2487 where two symbols are required. Two
symbols arc mqmmd whcu the soil has bctwccns and 12 % fines or

GROUP_NAME

- Om«tc sall .
% iand 2% mm———-——> Organic solt with sand
% sand <X gravel e Otganic s0il with gravel
<I5K grave{ =———e——a—p Gondy Oganic soil ‘
216% gravel e Sandy orgsnkc soil with gu«l
<16% tand w~——————p= Graveily organic soll
216% sund ———————> Gravilly organic soll with-ssnd

tis e} 230% phus uo.zoo-<:
» v % servd <% gravel
: mwmw«mwmmmmudm sand, and gravel 10 the neacest § X,
No. 4 FIG. 1b Flow Chart for identifying Organic Fine-Grained Soll {50 % or more fines)
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GROUP SYMBOL GROUP NAME

«G —q:(ﬁ% o ey Well-graded geevel
N 215% sannd e Well graded gravel with und

+ Foocty geaded pravel

<5% ﬁmi Weii-gcaded
Poorty praded

GRAVEL
K pravel >
X sand

Poorly graded <: fines=ML oc MH
fineteCL o¢ CH

Well-graced ‘?fmm or MH
10% um<: Gines=CL o CH ———— GW-GC Stk e
2

\:\‘5*“
215% s9nd ~——tn Poorty graded gravel with send
GWGM~q:<1sx sa0sd - Wok-praded geavel with st

215% sand ~—————o Well-graded geavel with slit snd sond
o Well-geoded gravel with clay

15% saed ———o Wel(-groded gravel with clay ond sand

GP'GMYZ‘:<1S'A tand >~ Poodly geaded grovel with sitt... .

215% 1and ————~ Poorly graded geuvel whh silt and und

GP- GCT(!S%W——»MmM peavel with clay

215% sand ———— Poorly graded gravel with clay snd seng

*GM

‘\\ > <15% tand o~ ity geavel
215% tend ———>= Sty geavel with sand

finer=ML or MH4
215% fines —‘d
. fine1=CL or CH

215K 1and ———s- Clayey geavel
\215% 1404 ot Clayey geevel with tand

Wil groded
<5% lim<
Poorly greded

rswqux avel ——o Well-graded sand
D15% prevel ——o- Well-graded send with grovel

SAND
% sand >
% groavel

finereML or MH
Well graded <
finay=CL or CH
0% fines

fines=tL or MH— » SM ——— ke — Silty sond
215K finves —<: . S
fines=CL or CH <15% gravef Cleyey tand
Note—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 X.

FIG. 2 Flow Chan for ldentifying Coarse-Gralned $Sails (less than 60 % fines)

e whcn the liquid limit and plasticity index values plot in the CL-ML area

of the plasticity chart.

Bordetline Syrbol—A borderiine symbol is two symbols separated
by a slash, for example, CL/CH, GM/SM, CL/ML. A borderline symbol
should be used to indicate that the soil has been identified as having
properties that do not distinctly place the soil into 2 specific group {sec
Appendix X3).

£, Slgm(' icance and Use

N ol Thc descriptive information rcquxrod in this practice
can be used to describe a soil to aid in the evaluation of its
significant properties for engineering use.

5.2 The descriptive information required in this practice
should be used to supplement the classification of a soil as
determined by Test Method D 2487.

5.3. This pracuoc may be used in identifying soils usmg the
classification group symbols and names as prescribed in Test
Method D 2487, Since the names and symbols used in this
practice to identify the soils are the same as those used in
Test Method D 2487, it shall be clearly stated in reports and
all other appropriate documents, that the classification
symbol and aame are based on visual-manual procedures.

5.4 This practice is to be used not only for identification
of soils .in the field, but also in the office, laboratory, or

wherever soil samplw are inspected and described.

5.5 This practice has particular value in grouping similar
soil samples so that only a minimum number of laboratory
tests need be run for positive soil classification.

NoTE 4—The ability to describe and identify soils correctly is kamed

more readily under the guidance of cxpcdcnced personnel, but it may -

also be acquired systematically by comparing numerical laboratory test

fineyatal oc MH
Foody “”“<:rm-cL«cu——-——o—SP-SC S 5% vl —— Poory yrded e with ey
F

>~ <I5% gravel —— Poocty graded send
\215% gravel ——- Poorty graded 1and with grevel

SW- SM -?<15x geavel >~ Woll-graded sand with silt

215% gravel ——> Wall-graded sand with sitt and gravel
SW"SC -Q:qsx avel ——0~ Well-groded seed with cley

215% gravel ———= Well-geaded saed with clay and peaeel
SP-SM-?qsx fravel s Poarty graded sand with sit(

D15% gravel ———— Boorty graded send with silt end geave

215% gravel —— Poodly graded 1snd with clay sod gavd

215% geavel —— Silty sand with geavel

SC
qzm& geavel —— Clavey 1uod with grevel

results for typical soils of each type with their visual and manual
characteristics.

5.6 Wiian describing and identifying soil samples from a
given bonng, test pit, or group of bonngs or.pits, it is not
necessary to follow all of the procedures in this practice for
every sample. Soils which appear to be similar can be
grouped together; one sample oomplctcly described and
identified with the others referred to as similar based on
performing only a few of the dmnpuvc and 1dcnt1ﬁmuon
procedures described in this practice. R )

5.7 This practice may be used in cothbinHtion” 8
Practice D 4083 when workmg wnh frozeti soils, :

o T TR e

6. Apparatus - ; o
6.1 Required Apparatus:
6.1.1 Pocket Knife or Small Spatula.
6.2 Usefid Auxiliary Apparatus:
6.2.1 Small Test Tube and Stopper (or jar with a lid).
6.2.2 Small Hand Lens. ) 3

7. Reagents A
JA Purity of Water—Unless otherwise indicated, refer- §

ences to water shall be understood to mean water from a city

water supply or natural source, including non-potable watef.
7.2 Hydrochloric Acid—A small bottle of dilute hydro-

chloric acid, HCl, one part HCl (10 N) to three parts water

('Sguus reagent is opnonal for use with this practice), S¢¢

on 8.
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(¢} Subrounded d
. - FIG. 3 Typical Anguianty o( Bulky Grains \

& Safety Precautions

8.1 When preparing the dilute HCI solution of one part
concentrated hydrochloric acid (10 N) to three parts of
distilled water, slowly add acid into water following necessary
safety prwzut:ons Handle with caution and store safely. If
solution comes into contact with the skin, nnsc thoroughly

‘th water.

™8.2 Caution—Do not add water to acid.

9..Sampling
9.1 The sample shall be considered to be representative of

the stratum from which it was obtained by an appropriate,
accepted, or standard procedure.

Norte 5—Preferably, the sampling procedure should be ideatified as
Baving been conducted in accordance with Pracuas D 1452, D 1587, or
D 2113, or Method D 1586,

1,92 The sample shall be carefully identified as to origin.

- Note 6—Remarks 25 to the origin may take the form of a boring
sumber and sample number in conjunction with a job number, 2
geatogic stratum; a pedologic horizon or & location description with
rspect to & permancat monument, & grid system or. 4 station aumber
tnd offsct with respect to a stated centerdine and a depth or clevation.

9 3 For accurate dmnpuon and ideatification, the min-
imum amount of the spocxmcn to be examined shall be in

. TABLE 1 Criteria for Describing Angulatity of Coarse-Gralned
Particles (see Fig. 3)

- Criteria
Puﬂdeshawdwpedqesmdtdaﬁvelyptaneddesvdm
unpolished surfaces
Parudes e simiar to anguiar description but have

rounded edges
Particles have neaddy plane sides but have wellrounded
ocomers and edges
Pacticles have smoothly curved sides and no edges

d)Submguhr

accordance with the following schedule:

Maximum Particle Size, Minimum Specimen Size,
Sieve Opening Dry Weight
4.75 mm (No, 4) 100 £ (0.25 Tb)
9.5 mm (¥4 in.) 200 g (0.5
19.0 mm (% i) 1.0 kg (22 1Ib)
38.1 mm (1%4in) 80 kg (181b)
50 mm (i) 60.0 kg (132 Ib)

Note 7—If random ‘isclatea particles arc encountered that arc
significantly larger than the particles in the soil matrix, the soil matrix
can be accurately "described and identified m accordance with- the
preceeding schedule,

9.4 If the field sample or specimen bcing examined is
smaller than the minimum recommended amount, the
report shall include an appropriate remark.

10. Descripfixe Information for Soils

10.1 Ang:damkbmnbc thc angularity of _the sand
(coarse sizes only), gravel, cobbles, and boulders, as angular,
subangular, subrounded, or rounded in #decordance with the
criteria in Table | and Fig. 3. A range of angularity ‘may be
stated, such as: subrounded to rounded. -

10.2 Shape—Déscribe the shape of the. gravel, cobbles,
and boulders as flat, elongated, or flét and elongated if they
meet the criferia in Table 2 and Fig. 4. Otherwise, do not
mention the shape. Indicate the fraction of the particles that
have the shapc, such as: ono-thu'd of thc gravcl pamcls are
flat. -

10.3 Color—Describe the calor. Colot ‘is an important
property in identifying organic  soils, and within a given

TABLE 2 Criteria for Déscribing Particte.Shape (see Fig. 4)

mmmmmu««w“mmmmw.
ﬁidwmm(«bﬂnqreawsthmmie.mmmmdnw
respectively.

Flat Particios with >3
Elongated ' Particies with >3 .
Flat and elongated WMMWM\MNWM
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PARTICLE SHAPE TABLE & Criteria for Describing the Reaction With HC!
_ u s 'l’: c" ’ o
Nona No visibie reaction o
W=WIDTH Weak Some reaction, with bubbles forming siowly
- L=LENGTH
. '{ABLE § Criterda tor Describing Consistency
Description Criterda S
Very soft Thumb will penetrate soll more than 1 In, {25 mm)
Soft Thumb will penetrate sof about 1 in. (25 mm)
~ Firm Thumb will indent soll about Va In. {6 man)
Hard Thumb witl not ndent soil but readiy indented with thumbnay
Very hard Thumbnall will not Indent sol

T .
FLAT: W/T>3
ELONGATED: L/W >3
FLAT AND ELONGATED:
— —meets both criteria
FIG. 4 Criteria for Particle Shape
TABLE 3 Criteria for Describing Moisture Condition
" Descrigtion Crfteria
Dry Absence of moisture, dusty, dry to the touch
Molst Damp but no vishia water
Wet : Visile frea water, usualty sol Is befow water table
:t o w,f-_:é?“wﬁm i

locality it may also be useful in 1dcntt%qagnmateaals of:

similar geologic ongm. If the sample contains layers or
patches of varying colors, this shall be noted and all
representative colors shall be described. The color shall be
described for moist samples, If the color rcprwcnts a dry
condition, this shall be stated in the report. .

10.4 Odor—Describe the odor.if ovgmuc or.unusual. Soils
containing a significant amoust of organic matcnal usually
have a distinctive odor of decaying vegetation. Thxs is
especially apparent in fresh samples, but if the samples are
dried, the odor may often be revived by heating a moistened
sample. If the odor is unusual (petroleum product, ‘Shermical;
and the like), it shall be described. ,

10.5 Moisture Condition—Describe the moisture condi-
tion as dry, moist, or wet, in accordance with the criteria in
Table 3.

10.6 HC! Reaction—Describe the meuon with HCI as
none, weak, or strong, in accordance with the critera in

" Table 4. Since calcium carbonate is a common cementing
agent, a report of its presence on the basis of the reaction
with dilute hydrochloric acid is important.

10.7 Consistency—For intact fing-grained soil, describe
the consistency as very soft, soft, firm, hard, or very hard, ip
accordance with the criteria in Table 5. This observation
inappropriate for. soils with significant amounts of gravel,

10.8. Cementation—Describe the cementation of intag
coarse-grained soils as weak, moderate, or strong, in accord-
ance with the criteria in Table 6.

10.9 Structure—Describe the structure of intact soils in
accordance with the criteria in Table 7.

10.10 Range of Particle Sizes—For gravel and sand com-
ponents, describe the range of particle sizes within each
component as defined in 3.1.2 and 3.1.6. For example, about
20 % fine to coarse gravel, about 40 % fine to coarse sand..
10,11 Maximum Particle Size—Describe the maximum
particle size found in the sample in accordance with the
following information:

10.11.1 Sand Size—If the maximum particle size is 1
sand size, describe as ﬁne, medium, or coarse as defined in
3.1.6. For example; maximum parucle size, medium sand.

10.11.2 Gravel Size-——If the maximum partlclc size is 2
gravel size, describe the maximum particle size as the
smallest sieve opening that the particle will pass. For
example, maximum particle size, 14 in. (will pass a 1%4-in
square opening but not a ¥4-in, square opemng)

10.11.3 Cobble or Boulder Size—1If the maximum pa.mde
size “is a cobble .or boulder size, describé the maximum
dimension of the largest particle. For example: maximum
dimension, 18 in. (450 mm).

10.12 Hardness—Describe the hardness of coarse sand
and larger particles as hard, or state what happens when the
particles arc hit by a hammer, for .example, ‘gravel-size
particles fracture with consigerable.-hammer blow," some
gravel-size particles crumble with hammer blow. “Hard"
means particles do not’ crack, fracturc, or crumble undcr i
hammer blow. .

10.13 Additional oommcnts shall be noted, such as the
presence of roots or root holes, difficulty in drilling of
augcnng hole, caving of trench or hole, or the presence of
mica.

10 14 A local or oommcrcxal name or a gcologxc mterpro—

TABLE € Critetia for Descdb!nq Cementation -
Dascription Cilterda ) ‘_

Weak Crumbies or breaks with handing or Ktde fnger pressure
Moderate Crumbies or broaks with considerable finger pressure
Strong W not crumbie or break with fnger pressure
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TABLE T Criterla for Describing Structure
€ 4 Alternating layers of varying material or ookor with tayers at
feast 6 mat thick; nole thickness
minated Alternating tayers of varying materal or color with the
fayecs fess than 6 mm thick; note thickness
- ossured Breaks aong defiite planes of factwe with kttle
. resistance lo fracturing
shckenskied Fracture planes eppear pokshed oc .glossy, somelimes
striated
locky Cobhesive soff that can be troken down info small angular
© lumps which resist further breakdown
Lensed -+ Inclusion of small pockets of different sofls, such as small
lenses of sand scattered through a mass ‘of clay; note
thickness
lomogeneous

Same color and appearance throughout

A

ation of the soil, or both, may be added if identified as such.

10.15 A classification or identification of the soil in
—aoccordance with other classification systems may be added if
ldCDtlﬁed as such. :

_ 11 Idenm'canan of Peat

> {I.1 A sample composed pnmanly of vcgetablc tissue in
. Various stages of decomposition that has a fibrous to

amorphous texture, usually a dark brown to black color, and
~~gn organic odor, shall be-designated as a highly organic soil

and shall be identified as peat, PT, and not subjected to the
. identification procedures deséribed hereafter.

12, Preparation for Identification

12,1 The soil identification portion of this practice is.
. —==d On the portion of the soil sample that will pass a 3-in.

" {15-mm) sieve. The larger than 3-in. (75-mm) particles must
'} be removed, manually, for a loose sample, or mentally, for
an intact samplé before classifying the soil.

12.2 Estimate and note the percentage of cobbles and the
percentage of boulders. Performed visually, these estimates
will be on the basis of volume percentage.

Note 8-——Since the percentages of the paruclc-azc distribution in
Test Method D 2487 are by dry weight, and the estimates of percentages
for gravel,“Fand. and Fiti§’ in" this practice arc by dry weight, it is
~ recommenided-thatthe report. statc that the percentages of eobb(s and
7 bouldas are by volume.

T:§2.3-Of the fraction of the soxl smaller than 3 in. (75 mm),

aumatc and note the percentage, by dry weight, of the
) Fiavel, ‘sand, and ﬁnm (sec Appcndlx X4 for suggwted
. procedures).

Note 9—Since the particle-size oomponcms appw vxsually on the
basis of volume, considerable experience is required to estimate the
N'xnta,gs on the basis of dry weight. Frequent comparisons with

tory particle-size aualysa should be made. -

“ 1231 The perocntagw shall be estimated to the closest
fo 9\';0'5‘1}; percentages oi’“gravel, sand, and ﬁ:m must add up
12.3.2 If one of the components is prmnt but not in

suflicient quantity to be considered § % of the smaller than
(75-mm) portion, indicate its presence by the term
for cxamplc, trace of fines. A trace is not to be

"Oﬂsxdercd in the total of 100 % for the components.-

' 3. Preliminary Identification
~-13.1 The soil is fine grained if it contains 50 % or more

- o o -
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fines. Follow the procedures for identifying fine-grained soils
of Section 14,

13.2 The soil is coarse grained if it contains less than 50 %
fines. Follow the procedures for identifying coarse-grained
soils of Section 18,

14, Procedure for Identifying Fine-Grained Soils

14.1 Select a representative sample of the materal for
examination. Remove particles larger than the No. 40 sieve
(medium sand and larger) until a specimen equivalent to
about a handful of material is available. Use this specimen
for performing the dry strength, dilatancy, and toughness
tests,

14.2 Dry Strength:

14.2.1 From the specimen, select enough material to mold
into a ball about 1 in. (25 mm) in diameter. Mold the
material until it has the consistency of putty, adding water if
necessary. "

14.2.2 From the molded material, make at least thrée test
specimens. A test specimen shall be a ball of material about
t/2in. (12 mm) in diameter. Allow the test specimens to dry
in air, or sun, or by artificial means, as long as the

- temperature dom not exceed 60°C.

142.3 If the test spcclmcn contains natural dry fumps,
those that are about 4 in. (12 mm) in diameter may be used
in place of the molded balls:

Note 10—The process of molding and’ drying usually produces
higher strengths than are found in natural dry lumps of soil.

14.2.4 Test the strength of the dry balls or lumps by
crushing between the fingers. Note the strength as none, Iow,
medium, high, or very high in accorance with the criteria in
Table 8. If natural dry lumps are used, do not use the results
-of any of the luiaps that are found to contain particles of
coarse sand.

14.2.5 The presence of high-strength water-soluble ce- -
menting materials, such as calcium carbonate, may cause
exceptionally high dry strengths. The presence of calcium
carbonate can usually be detected from the intensity of the
reaction with dilute hydrochloric acid (see 10.6).

14.3 Dilatancy:

A “!'*’%‘.i_:’m« e

14.3.1 From the Specuncn, select cnough matcna&wmelawm N

into a ball about % in. (12 mm) in diameter. Mold the
material, addmg water if nmsaxy until it has a soﬁ, but not
sucky, consistency. :

14.3.2 Smooth the soil ball in the palm of oiic hand with
the blade of a knife or small spatula, Shake horizontally,
striking the side of the hand vigorously against the other
hand several times. Note the reaction of water appearing on

TABLE 8 Criteria for Describing Dry Sh’eﬂgth

Description Crlterla

None medryspecknenmmbmhtopowdewdmmeremssw;““"
of handling

Low Thedryspecknencnmblesh\opowdecwtmsomfnger
pressure

Medium T‘hedryspeclmenbmaumoplmoram\blesmm
conskierabla finger pressure -

High The dey speckmen cannot be troken with fingar pressure.
Spedmenwl(bt'eakmop‘mbetweenm‘bu\dahm‘

Very high m«ymwmbemwmmmma

huard surfacs
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TABLE 8 Criteria lor Describing Dilatancy

€ e Crtteria
K No visible change In the specimen
Stow Water sppears siowly on the surface of the spécimen during
d\ddngu\ddoanotdsuppearordsappemdo«!ywon
—apid Waterappeusqdddyoamewfaoedmespech\enm\g

shakhqmdtﬂsappearsqdddymonsqmzhg

. TABLE 10 Criteria for Descrdbing Toughness
Description ’

. Cilera
ow Only sfight pressure ts requred to roll the thiead near the
plastic fmit. The thread and the limp are weak and soft
_Jedium  Medium pressure is required to roll the thread to near the
plastic kmit. The thread and the lump have medium stifiness
High Conslderable pressure ks requiced to roll the thwead to near the
ptasﬁcmﬂ\eﬂweadmdﬂ\elumphavevefyﬁgh
stitfness

he surface of the soil. Squeeze the sample by closing the
1a ! or pinching the soil between the fingers, and note the
“eaciion as none, slow, or rapid in accordance with the
riteria in Table 9. The reaction is the speed with which
v: 1 appears while shaking, and disappears while squeezing.

__L4 Toughness:

14.4.1 Followmg the completion of the dilatancy test, the
test specimen is shaped into an elongated pat and rolled by
h: 4 on a smooth surface or between the palms into a thread
wboat Y4 in. (3 wm) in diameter. (If the sample is too wet to.
roll easily, it should be spread into a thin layer and allowed
tc~  some water by evaporation.) Fold the sample threads
ai ™=bll repeatedly until the thread érumbles at a diameter
of dbout V& in. The thread will crumble at a diameter of V&
in, when the soil is near the plastic limit. Note tlic pressure
r¢ uired to roll the thread near the plastic limit. Also, note
tL' strength of the thread. After the thread crumbles, the
pieces should be lumped together and kneaded until the
1r-1p crumbles. Note the toughnms of the material during
¥ :ading.

. "14.4.2 Describe the toughncss of the thread and lump as

fow, medium, or high in accordance with .the criteria in -

[ e 10.

14.5 Plasticity—Onu the basis of observations made dunng
the toughness test, describe the plastxcxty of the material in
#~ordance with the criteria given in Table 11,

4.6 Decide whether the soil is an morgamc or an organic
ﬁuo-gramed soil (see 14.8). If i motgamc, follow the stcps
given in 14.7.

14.7 Identification of Inorgaruc Fine-Grained Soils:

. TABLE 11 _Criteda for Describing Plasticlty
Descrlpﬂon Criteria
Nonplastic A%-h.(am)ﬁ\readwmotbemnedatanywateroontem

— Low The tivead can barely be rofied and the lump cannot be
< - formed when
Medium The thread Is easy to

3
32
g
3
5
Ed

-added to the group name. fieAdd the word “sandy” if theré:

14.7.1 Identify the soil as a lean clay, CL, if the soil by
medium to high dry strength, no or slow dilatancy,” and
medium toughness and plasticity (see Table 12).

14.7.2 Tdentify the soil as a fat clay, CH, if the soil hay
high to very high dry strength; no dilatancy, and higy
toughness and plasticity (see Table 12).

14.7.3 Tdentify the soil as a silt, ML, if the soil has no 10
fow dry strength, slow to rapid dﬂatancy, and low toughneg
and plasticity, or is nonplastig.{see Table 12). '

14.7.4 Identify the soil as an elastic silt, MH, if the soil hag
low to medium dry strength, no to slow dllatancy, and lowty
medium toughness and plasticity (sec Table (2).

NoTe 11—These properties are similar to those for a Tean cly,
However, the silt will dey quickly ori the hand and have a smooth, suky
feel when dry Some soils that would classify as MH in accordance wity
the criteria in Test Method D 2487 are visually difficult to distinguisy
from lean clays, CL. It may be necessary to perform laboratory testing
for proper identification. gL

14.8 Identification of Organic Fine-Grained Soils: i

14.8.1 Identify the soil as an organic soil, OL/OH if the!
soil ‘contains enough organic particles to influence the soif
properties. Organic soils usually have a dark brown to black
color and may have an organic odor. Often, organic soils wilft
change color, for example, black to brown, when exposed (g
the air, Some organic soils will lighten in color significantly;
when air dried. Organic soils normally will not have a high
toughness or plasticity. The thread for the toughness test wiIl‘
be spongy.

Note 12—In some cases, through practice and experience, it ma‘yb‘;
possible to further identify the organic soils as ofganic silts or organk’
clays, OL or OH. Correlations between the dilatancy, dry. strenglh
toughness tests, and laboratory tests can be made to identify organic solls:
in certain deposits of similar materials of known geoldgic origin. P

14.9 If the soil is mtxmated to have 15 to 25 % sand o
gravel, or both, the words “with sand” or “with gravd"l
(whichever is more predominant) shall be added to the group
name. For example: “lean clay with sand, CLT or “silt with
gravel, ML" (see Figs. 1a and 1b). If the percentage of sand is.
equal to the percentage of gravel, use “with sand.” T

14.10 Ifthe soil is mtxmated to havc 30 % .or more sand of:
gravel, or both,. tﬁ"“ Words Ssandy™ or “gravelly™ shall b

appears to be more sand than .gravel. Add-the word
“gravelly” if there appears to be more gravel than sand. Foti
example: “sandy lean clay, CL”, “gravelly fat clay, CH", of:
sandy silt, ML" (see Figs. la and Ib). If the perocntagcg

sand is equal to the pemcnt of gravel, use “sandy.” v:. T
15. -Procedure for Identlfymg Coarse-Gramed Soils (Con-
tains less than 50 % fines) o

15.1 The soil is a gravel if the pcrccn;age of gxavcl is:
estimated to be more than thc peroentage o[ sand C

TABLE 12 [dentification of Inorganic Flne-Gralned Solls from
: Mariual'Tests

reach the plastic kmit. The thread cannot be rerolied afler ss°" Dry Strength . Oflatancy . Toughness
reaching the plastic kmit. The fump crumbles when drer ymbol _
T than the plastic kmit ML None to low Slow torépid . Low or thread cannol Y
{ a it takes considersbie time roling and kneading 1o reach the : - formed
plastic &nit. The thread can be rorolied several imes after CL Medium to high fNone to slow  Mediom
reaching the plastic kmil. The lump can be formed without MH Low o medium None-to siow  Low (o medium
orumbling when drer than the plastic fmit CH High to very high None _Hgh
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! The soil is a sand if the percentage of gravel is
it to be equal to or less than the percentage of sand.
} = " soil is a clean gravel or clean sand if the
1&( . fines is estimated to be 5 % or less.

3.1 Ydentify the soil as a well-graded gravel, GW, or as
-gr led sand, SW, if it has a wide range of paruclc sizes
abs.antial amounts of the intermediate particle sizes.
3.2 Identify the soil as a poorly graded gravel, GP, or as
"ly’ raded sand, SP, if it consists predominantly of one
ani Hrmly gtaded), or it has a wide range of sizes with

inrermediate sizes obwously mlssmg (gap or skip
d).

4 ° 1¢ soil is either a graveI with fines or a sand with
if e percentage of fines is estimated to be 15% or

4.1 Wdentify the soil as a clayey gravel, GC, or a clayey
S ; if the fines are claycy as determined by the

du..s in Section 14.

4.2 Identify the soil-as a silty gravel, GM, or a silty
S {, if the fines are silty as determined by the

:du s in Section 14.

S m'the soil is mtxmatcd to. COntam 10% ﬁnw, give the

i dual identification using two group symbols.

5.; The first group symbol shall correspond to a clean

1:.¢_sand (GW, GP, SW, SP) and the second symbol

cormspond to a gravel or sand with fines (GC, GM, SC,

.5, The group name shall correspond to the first group
»ol-lus the words “with clay” or “with silt” to indicate
plasticity characteristics of the fines. For example:
g~ 1 gravel with clay, GW-GC" or “poorly graded
W, =—=it, SP-SM" (see Fig. 2).

.6 o the specimen is predominantly sand or gravel but
ains an estimated 15 % or more of .the other coarse-
ted onstituent, the words “with gravel” or “with sand”
b added to the group name. For example: “poorly
ed ‘gravel with sand, GP™ or “clayey sand with gravel,
(e Fig. 2). -

w.7. [the field sample contains any cobbles or boulders,
ot the words “with cobbles™ or “with cobbles and.

”» GZES i g
ders™ shall be.added to the group name. For em_wmi’orms ,summary tables, reports,.and the like, that the symbol

g-vcl w1th oobblw, GM ”

Report
3.1 The report shall include the information as to ongm,-
th tems indicated i in Table 13. )

OTE— 3——Example C!ayey Gravel with Sand and Cobbles, GC—
at 50 % fine to coarse, subrounded to subangular gravel; about 30 %
to_~oarse, subrounded sand; about 20% fines with medium
icit high dry strength, no dilatancy, medium toughness; weak

TABLE 13 Checklist for Description of Solls
1. Group name

Group symbol
. Percent of cabbles or boukders, or both (by volume)
. Percent of gravel, sand, or fines, or all threo (by dry weight)
. .Particle-size range:
Gravel—fine, coarse

Sand—fine, medium, coarse
6. Particle anguiarity: angular, subangular, subrounded, rounded
7. Particle shape: @ appmpdate) flat, elongated, flat and efongated
=48, Maxdmum particle size or dmension
" 9. Hardness of coarse sand and karger particles
10. Plasticity of fines: nonplastic, low, medium, high
11. Dry strength: none, low, medium, high, very high
12. Diatancy: none, slow, rapid
13. Toughness: fow, medum, high
14. Color (in moist condition)
15, Odor (mention onfy ¥ organic or unusual)
16. Moisture: dry, moist, wet
17. Reaction with HCL: none, weak, strong
F«MMumm.'
18. Consistency (fine-grained soits only): very soft, soft, fom, hard, veqy hard
19. Structice: stratified, lam¥nated, fissured, siickensided, lensed, homo-

aN

gensous

20. Cementation: weak, moderate, stroag

21. Local name

22. Geologic Inferpretation | =

23, Additional- comments: prmenoeofmotsotmotholes pmenoeolmk:a,

gypsum, efc., surface coatings on coarségrained particies, caving or

wmqumeawmsm.dfﬁaﬂyhaugemgorexmﬁng.
etc.

. reaction with HQY; original field sample had about 5% (by volume)
subrounded cobbles, maximum dimension, 150 mm.
. In-Place Conditions—Firm, homogencous, dry, brown
Geologic Interpretation—Alluvial fan
Note 14—Other examples of soil descriptions and identification are
given in Appendixes X1 and X2,
Note 15—If desired, the percentages of gravel, sand, and fines may
be stated in terms indicating a range of percentages, as follows:
Trace—Particles are pmcnt but estimated to be less than 5 %
Few—51010%
Little—151025%
Some—301045%
Mostly—50 to 100 %

16.2 If, in the soil description, the soil is identified using a.
classification group symbol and name as described in Test
=z=Method ) 2487, it must be distinctly and clearly stated in log

and name are based on visual-manual prooedures
17. Precision and Bias

mcmforu, a preas_xpn and bias statcmcnt is not gpp?xmp_le

18. Keywords

18.1 classification; clay; gravel orgamc soils; sand silt;
soil classification; soil description; visual classification .
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APPENDIXES

{(Nonmandatory Information)

X1. EXAMPLES OF VISUAL SOIL DESCRIPTIONS

X1.1 The following examples show how the information
required in 16.1 can be reported. The information that is
included in descriptions should be based on individual
circumstances and need.

X111 Well-Graded Gravel with Sand (GW)—About
75 % fine to coarse, hard, subangular gravel; about 25 % fine

- to coarse, hard, subangular sand; trace of fines; maximum

size, 75 mm, brown, dry; no reaction with HClL

X1.1.2 Silty Sand with Gravel (SM)—About 60 % pre-
dominantly fine sand; about 25 % silty fines with low
plasticity, low dry strength, rapid dilatancy, and low tough-
ness; about 15% fine, hard, -subrounded gravel, a few
gravel-size particles fractured with hammer blow; maximum
size, 25 mm; no reaction with HCl (Note—TField sample size
smaller than recommended).

In-Place Conditions—Firm, stratified and contains lenses

in-place density 106 Ib/ft?; in-place moisture 9 %. -
X1.1.3 Organic¢ Soil (OL/OHj—About 100 % fines thh
low plasticity, slow dilatancy, low dry strength, and low:

toughness; wet, dark brown, organic odor; weak reaction

of silt 1 to 2 in. (25 to 50 mm) thick, moist, brown to gray; -

with HCL. .

X1.1.4 Silty Sand with Organic Fines (SM}—About 75 % .
fine to coarse, hard, subangular reddish sand; about 25 %-
organic and silty dark brown nonplastic ﬁnw with no dry
strength and slow dilatancy; wet;. maximum size, -coarse
sand; weak reaction with HCL

X1.1.5 Poorly Graded Gravel with Silt, Sand, Cobbles and
Boulders (GP-GM)—About 75 % fine to coarse, hard,
subrounded to subangular gravel; about 15 % fine, hard,:
subrounded to subangular;sand; about 10 % silty nonplastic .
fines; moist, brown; nd réaction with HCl; original field. -
sample had about 5% (by volume) hard, .subrounded
cobbles and a trace of hard, subrounded boulders, with a

maximum dimension of 18 in. (450 mm). o
e

X2. USING THE IDENTIFICATION PROCEDURE AS A DESCRIPTIVE SYSTEM FOR SHALE, CLAYST ONE, .*
SHELLS, SLAG, CRUSHED ROCK, AND THE LIKE , :, ’

© 7. X2.1 The identification procedurc may be used as a

dmupﬁvc system applied to materials that exist in-situ as
“shale, claystone, sandstone, siltstonc,-mudstone, etc., but
coavert to soils after field or laboratory processing (crushmg,
slaking, and the like),

X2.2 Materials such as shells, crushed rock, slag, and the
like, should be identified as such. However, the procedures
used in this practice for describing the particle size and
plasticity characteristics may be used in the description of the
material. If desired, ah-identification using a group name and
symbol according to this practice may be assigned to aid in
describing the material.

X2.3 The group symbol(s) and group names should be
placed in quotation marks or noted with some type of
distinguishing symbol. See examples, ..

X2.4 Examples of how group names and symbols can be
incororated into a descriptive system for materials that are
not naturally occurring soils are as follows:

X2.4.1 Shale Chunks—Retrieved ‘as 2 to 4-in. (50 to

100-mm) pieces of shale from power auger hole, dry, brown,:

no reaction with HCL After slaking in" water for 24 h,

material identified as “Sandy Lean Clay (CL)"; about 60 %
fines with medium plasticity, high dry strength, no dilatancy,;
and medium toughness; about 35.%_fine to medium, hard :
sand; about S % gravel-size pieces of shale. -

X242 Crushed Sandstone—Product of commercxal

crushing operation; “Poorly. Graded -Sand with Silt (SP-
SMy™ about, 90 % fine to medium sand; about -10 %-
ASHC TiTEs, . O ,_; reddlsh-brown, strong. reactxon mth'é

X243 Broken Slze(ls—About 60 % gmvcl-swc broken_ g
shells; about 30 % sand and sand-size shell pieces; about
10 % fines; “Poorly Graded Gravel with Sand (GP).” X

X2.4.4 Crushed Rock—Processed from' gravel and ooba 2]
bles in Pit No. 7; “Poorly Graded Gravel (GP)"; about 90 % }
fine, hard, angular gravel-size particles; about 10 % coarse, s
hard, angular sand-sm partxclm dry, tan. no- rcactxon thblg
HCl : 1'»

X3. SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS WITH TWO POSSIBLE
IDENTIFICATIONS.

X3.1 Since this practice is based on estimates of particle
size distribution and plasticity characteristics, it may be
difficult to clearly identify the soil as belonging to one
category. To indicate that the soil may fall into one of two
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possible bastc groups, a borderline symbol may be used with
the two symbols separated by a slash. For example: SC/CL or
CL/CH.

X3.1.1 A borderline symbol may be used when the




g centage of fines is estimated to be between 45 and 55 %.
¢ symbol should be for a coarse-grained soil with fines
g ic other for a fine-grained soil. For example: GM/ML

¢ CL/SC.
K3.1.2 A borderline symbol may be used when the
ntage of sand and the percentage of gravel are estimated
to be about the same. For example: GP/SP, SC/GC, GM/
+ { It is practically impossible to have a soil that would have
. sorderline symbol of GW/SW,
X3.1.3 A borderline symbol may be used when the soil
~~uld be cither well graded or poorly graded. For example:
- W/GP, SW/SP.
—X3.1.4 A borderline symbol may be used when the soil
could cither be a silt or a clay. For example: CL/ML,
. H/MH, SC/SM.
__X3.1.5 A borderline symbol may be used when a fine-

{ o 2488

grained soil has properties that indicate that it is at the
boundary between a soil of low compressibility and a soil of
high compressibility. For example: CL/CH, MH/ML.

X3.2 The order of the borderline symbols should reflect
similarity to surrounding or adjacent soils. For example: soils
in a borrow area have been identified as CH. One sample is
considered to have a borderline symbol of CL and CH. To
show similarity, the borderline symbol should be CH/CL.

X3.3 The group name for a soil with a borderline symbol
should be the group name for the first symbol, except for:

CL/CH lean to fat clay
ML/CL clayey silt”
CL/ML silty clay
X3.4 The use of a borderline symbol should not be used

indiscriminately. Every effort shall be made to first place the
soil into a single group.

X4. SUGGESTED PROCEDURES FOR ESTIMATING THE PERCENTAGES OF GRAVEL, SAND,

X4.1 Jar Method—The relative percentage of coarse- and
ne-grained material may be estimated by thoroughly

“shaking a mixture of soil and water in a test tube or jar, and

then allowing the mixture to settle. The coarse particles will

_ dll to the bottom and successively finer particles will be

_leposited with increasing time; the sand sizes will fall out of
suspension in 20 to 30 s. The relative proportions can be

- »+imated from the relative volume of each size separate.
. == method should be correlated to particle-size laboratory
“-geterminations.

I

3 RE

Xa.2. Visual Method—Mentally visualize the gravel size

~ particles placed in a sack (or other container) or sacks. Then,
__do the same with the sand size particles and the fines. Then,

mentally compare the number of sacks to estimate the

_ percentage of plus No. 4 sieve size and minus No. 4 sieve size

AND FINES IN A SOIL SAMPLE

Ayt

present. The percentages of sand and fines in the minus sieve
size No. 4 material can then be estimated from the wash test
(X4.3).

X4.3 Wash Test (for relative percentages of sand and
Jines)—Select and moisten enough minus No. 4 sieve size
material to form a 1-in (25-mm) cube of soil. Cut the cube in
half, set one-half to thie side, and place the other halfiz a
small dish. Wash and decant the fines out of the material in
the dish until the wash water is clear and then compare the
two samiples and estimate the percentage of sand and fines.
Remember that .the percentage is based on weight, not
volume. However, the volume comparison will provide a
reasonable indication of grain size percentages.

X4.3.1 While washing, it may be necessary to break down
lumps of fines with the finger to get the correct percentages.

X5, AI}&@QAJ@&SOIL CLASSIFICATION SYMBOLS

O

X5.1 In some cases, because of lack of space, an abbm-n-

[ afed system may be useful to indicate the soil classification

symbol and name. Examples of such cases would be graph-
ical logs, databases, tables, etc.

X5.2 This abbreviated system is not a substitute for the
full name and descriptive information but can be used in

. Supplementary presentations when the complete description

is referenced.
X5.3 The abbreviated system should consist of the soil

dasxﬁmtxon symbol based on this standard with appropnate N

lower case letter prefixes and suffixes as:

-

L i

Prefix: Suffix:

s = sandy § = with sand

£ = gravelly g = with gravel
¢ = with cobbles
b = with boulders

X5.4 The soil classification symbol is to be enclosed in
parenthesis. Some examples would be:

Group Symbol and Full Name Abbreviated
CL, Sandy kean clay s(CL)
SP-SM, Poarly graded sand with silt and gravel {SP-SM)
GP, poorly graded gravel with sand, cobbics, and boulders  (GP)scb
"ML, gravelly silt with sand and cobbles g{ML)sc
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X6. RATIONALE

Changes in this version from the previous version,  Classification Symbols.

D 2488 - 90, include the addition of X5 on Abbreviated Soil

The American Sociely lor Testing end Materials takes no posilion respecling the validity of any patent rights asseced in connection
. with any tem mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
T palent rights, and the risk of Infringement of such rights, are enticely their own responsibility.

This standard ks subject lo revision at any time by the responsible technical commitiee and must be reviewed every five years and
i not revised, either reapproved or withdrawn. Your comments are invited either lorrevision of this standard or for additional standards
and should be addressed to ASTM Headquaders. Your comments will recelve careful consideration at & meeting of the responsible
technical committee, which you may attend. il you feel that your comments have nol received & falr hearing you should make your

- views known fo the ASTM Committee on Standards, 1916 Race St., Philadefphia, PA 19103,
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1.0 INTRODUCTION

This standard operating procedure (SOP) provides guidance for the handling and preservation of
environmental samples, including requirements for sample identification, chain of custody (COC), sample
preservation, storage, and transportation. The overall objective of this SOP is to define sample management-
activities and protocols from the time of sample collection to the time the samples are received by the
laboratory. Specific methods and procedures for the collection of groundwater and soil samples are discussed
in their respective sampling SOPs. Proper sample handling and preservation techniques play a vital role in the
generation of valid, defensible analytical data and in the attainment of project data quality objectives (DQOs).

The data must be adequate to support project decisions and allow activities to proceed.
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2.0 DEFINITIONS

Chain-of-Custody
Procedures and records that document the physical possession of a sample from the time the sample is
collected to the time the sample is received by the laboratory. A chain-of-custody record documents the date

and time of sample collection, the intended analyses, and the identification of all persons who relinquish or

receive the sample.

Custody Seal

A brittle, non-removable tape that is placed across the lid of sample containers or coolers; an intact seal

provides assurance that the samples have not been tampered with during sample transport to the laboratory.

Holding Time

The time allowed between sample collection and sample analysis, assuming that the required preservation and

storage techniques are employed.
Matrix
The environmental medium that is being sampled (i.e., groundwater, surface water, soil, sediment, waste, etc.).

Quality Assurance and Quality Control Samples

Samples analyzed for the propose of assessing the quality of the sampling effort and of the analytical data. QA
and QC samples include, but are not limited to field duplicate samples, rinsate blanks, field blanks, trip blanks,
and QA split samples.

Sample

Physical evidence collected for environmental measuring and monitoring. For the purpose of this SOP, the

procedures and protocols apply to solid (i.e., soil and bedrock) and aqueous (i.e., groundwater) samples.
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3.0 PROCEDURES

3.1 APPLICABILITY

focs 28

These procedures apply to work performed by Meredith & Associates (M&A) personnel, or work performed by
subcontractors under the direction of M&A. The information of this SOP may be incorporated into project

workplans and reports.
3.2 SAMPLE MANAGEMENT
3.2.1 Sample Containers

The selection of a sample container of appropriate volume and construction depends on the sample matrix and
analyses to be performed. Unless specified otherwise by the project plan, sample containers should conform to
the specifications prescribed in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846
(USEPA, on-line CD ROM). A copy of these specifications is attached. Samples that are designated for
volatile or semi-volatile organic compound analysis, the sample containers should be filled completely to

-gusure that no headspace is present. This applies to soil samples as well as water samples.

Once a sample container has been opened, it should be used as soon as possible. Ifthe container was received
unsealed from the laboratory or container vendor, or if the container was not used shortly after opening, it
should be discarded or recycled. When storing sample containers prior to sampling, care should be taken to
keep the containers away from chemicals or volatile products, such as fuels, degreasing agents, paint, etc., that
could compromise the analytical results. Sample containers containing preservatives added by the laboratory
should not be used if stored for an extended period or exposed to extreme heat. Sampling personnel should
exercise care when handling containers with preservatives, so as to avoid contact or spillage. Loosely capped

containers containing preservatives should not be used.

For the purpose of this SOP, a metal or plastic soil sample sleeve (typically employed with solid- or split-barrel
samples) shall be regarded as a “sample container.” Unless certified clean from the container vendor, sample
sleeves may contain oily residues from their manufacture; accordingly, sleeves should be washed thoroughly

and rinsed prior to use. Immediately following sample collection, the ends of the sample sleeve should be
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covered with a Teflon sheet (or aluminum foil) and plastic end caps to prevent volatile organic compound loss.
The used of adhesive tape, such as duct tape, should be avoided. Tape adhesives may contain organic
compounds, such as toluene, which conceivably could lead to erroneous detections (i.e., false “hits™).
Immediately following sample collection, samples for volatile organic compound analysis should be sub-

sampled following USEPA Method 5035.
3.22 Sample Labeling

A durable, adhesive sample label should be affixed to all sample containers. In many instances, the laboratory
or container vendor supplies sample labels. The following information should be recorded on the label with

waterproof ink:

* Client name, project title, and/or project location (sufficiently specific for data management)

* Unique sample identification number (typically including boring or well ID, and depth, where
applicable)

¢ Date and time of sample collection
e Sample matrix

e Initials of sampler

o  Preservative(s) used

e Analysis(es) to be performed
If a split sami)le is“collec%ed by a third party (such as a regulator, another consultant, etc.), M&A sarnpl;ng ;
personnel should ensure that identical labels are attached to each sample container. After labeling the
container, each sample should be refrigerated or placed in a cooler containing cubed or block ice to maintain a
target temperature of 4 degrees Celsius (°C). Reusable ice packets (e.g., blue ice) should not be used. Ice
replenishment may be necessary if samples are held overnight prior to submittal to the laboratory, or if
sampling is conducted in high-temperature field conditions. Samples also should be packed in reseal able

plastic bags to safeguard against container damage.

Custody Seals: Depending on project-specific or regulatory requirements, custody seals can be used on

individual sample containers and/or shipping containers to preserve the chain-of-custody. A custody seal
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typically consists of security tape that is labeled with the sampling date and initials of the sampler. At the

minimum, custody seals should be placed on the front of the cooler and on one of the rear cooler hinges.

3.2.3 Chain-of-Custody

Chain-of-custody (COC) procedures require a written record of the possession of each sample from the time it

is collected to the time it is received by the laboratory or final destination. A sample is considered to be “in

custody” if it is:

In a person's possession.

In view after being in physical possession.
In a secured condition after having been in physical custody.

In a designated secure area, restricted to authorized personnel.

The COC record is completed in the field to document the samples that were collected and the analyses that

were requested. The information provided on the COC record should include the following:

Client name

Project name

Project location

Sampling location

Signature of sampler(s)

Sample identification number

Date and time of collection

Sample type (i.e., grab or composite)

Sample matrix

Signature of individuals involved in custody transfer (including date and time of transfer)

Number and type of containers collected for each analysis
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o Types of analyses requested

e Remarks regarding individual samples, as appropriate.

COC records will be placed in a plastic bag and transported with the samples. When the sample(s) are
transferred, both the receiving and relmqulshmg individuals sign the record. Where a commercial, overnight
carrier service is used to ship the samples (i.e., Federal Express), signed air bills will serve as evidence of
custody transfer between the field sampler and commercial carrier as well as carrier and laboratory. The

sampler retains copies of the COC record and/or air bill.
3.2.4 Sample Preservation and Storage

Sample preservation requirements depend on the analytical method and the sample matrix. Unless otherwise
specified, sample preservation procedures are to follow the specifications prescribed in Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods, SW-846 (USEPA, on-line CD ROM). A copy of these

specifications is attached.
3.2.5 Sample Delivery

Procedures for packaging and transporting samples to the laboratory depend on the nature of the samples,
including estimated contaminant concentrations, and the intended analyses. Samples are classified as
environmental, high concentration, geotechnical, or other samples. “Environmental samples” (USEPA, on-line
CD ROM) are defined as soil or water samples that are not saturated or mixed with a pure product (i.e., refined
fuels, free-phase solvents, etc.). Samples that are saturated in product are defined as “high concentration
samples;” they require special handling and transportation procedures as discussed in Section 3.2.6.3.
Similarly, the transport of other non-environmental, hazardous samples may require careful evaluation of and

adherence to U.S. Department of Transportation (DOT) regulations.

Sample transportation usually involves hand-delivery of the samples to the laboratory by M&A personnel or by
courier. Sampling at remote job sites can require transportation by a commercial overnight carrier service.

Sample handling and shipping requirements for both delivery methods are discussed in the following sections.
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3.2.5.1 Environmental Samples

Recommended “environmental sample” handling and transportation procedures are outlined as follows:

e Each sample will be placed in a separate plastic or "bubble-wrap" bag. As much air as possible is
squeezed from the bag before sealing. Bags may be sealed with evidence tape for additional security,
if necessary. “Bubble-wrap” bags are effective in protecting glass sample containers against breakage
during transportation.

e An ice chest (sturdy construction) is typically used as the shipping container. In preparation for
shipping or hand-delivery of the samples, the cooler drain plug is taped shut from the outside. If the
samples are to be shipped via a commercial carrier, packing material, such vermiculite or “bubble-
wrap,” should be used to prevent damage or breakage of the sample containers. Separators, such as
cardboard or foam, may be placed between sample containers at the discretion of the sampling
personnel.

e  Water samples for chemical analysis should be cooled to 4_C with conventional ice. Ice should be
contained in double, reseal able plastic bags such that water will not fill the cooler as the ice melts.
Dry ice should not be used, as it tends to freeze aqueous samples.

e  Agspreviously described, the COC record will be placed inside a reseal able plastic bag. If the cooler is
shipped via a commercial carrier, the bagged COC record should be taped to the inside of the cooler
lid, and the cooler lid should be taped shut with strapping tape (filament type). Tape usually is not
necessary if the cooler is delivered by hand or courier to the laboratory.

3.2.5.2 Geotechnical Samples.

Geotechnical soil samples (or soil samples intended for physical testing) typically are collected with a Shelby.. ..
tube or with a split-barrel sampler equipped with sample liners. Although formal holding times do not applyto
geotechnical analyses and tests, the samples should be submitted for testing as soon as possible, and in some
cases, preserved by chilling. Undisturbed samples should be sealed in reseal able plastic bags to maintain
sample moisture. COC records are necessary to generate defensible data; they should reflect information
concerning suspected contamination in the samples, including headspace screening data, and the name of any

suspected contaminants and the approximate range of concentrations, if known.

e
-
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3.2.5.3 Other Samples

Samples other than environmental samples must be shipped according to the requirements of 49 CFR 173.24
as well as applicable State and local regulations. Prior to the collection and shipment of these samples,
relevant shipping requirements shall be researched and a written description of shipment procedures should be
prepared. The shipping procedures should be reviewed and approved by M&A’s Director of Health and Safety
and by the commercial carrier, if used. Examples of “other” samples include potential asbestos-containing
material (ACM), transformer fluids, and explosive gases, and the description reviewed and approved by a

M&A certified industrial hygienist prior to samples.

3.2.5.4 Prohibited Samples

M&A prohibits the collection of the following types of samples without advance permission from an officer of
the company:

» Radioactive substances

» Biological hazards

* Chemical warfare agents

o  Drugs (controlled substances)

e Explosive ordnance

* Explosives (as per DOT) e

o Shock-sensitive materials

3.2.6 Holding Times

The allowable holding time for sample extraction and analysis depends on the sample matrix and the analytical
method. Unless otherwise specified, sample holding times are to conform with the specifications in Zest
Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846 (USEPA, on-line CD ROM). A
copy of these specifications is attached. In coordinating sample shipment or delivery to the laboratory, the
sampler must take into account the vagaries of sample shipment (i.e., unanticipated delays on the part of

commercial carriers or by local courier services), and/or sample receipt ant temporary storage at the laboratory.
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Wherever possible, the sampler should err on the side of caution, and submit the samples to the laboratory as

soon as practicable.

adtyr
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ATTACHMENTS

SAMPLE CONTAINER PRESERVATION, AND
HOLDING TIME REQUIREMENTS
(from USEPA, SW-846)



TABLE 1

SUMM.ARY OF ANALYSES

Semi-Volatile Organic Compounds EPA 8270C 4 oz glass or metal sleeve Temperature: Cool, 4 °C 14 days to extraction, 40 days to analysis
CAM Metals (see Table 2) USEPA 6010/7000 4 oz glass or metal sleeve Temperature: Cool, 4 °C 180 days
mercury: 30 days
| Organochlorine Pesticides USEPA 8081A Metal sleeve, Teflon sheet Temperature: Cool, 4 °C 14 days to extraction, 40 days to analysis
Polychlorinated Biphenyls USEPA 8082 4 oz. glass or metal sleeve Temperature: Cool, 4 °C 14 days to extraction, 40 days to analysis
Hexavalent Chromium (Cr') USEPA 7199 4 oz glass or metal sleeve Temperature: Cool, 4 °C 30 days to digestion, 168 hours to analysis
Volatile Organic Compounds USEPA 8260B/5035 metal sleeves; subsamples sodium bisulfate; methanol; sodium bisulfate: 48 hours
to glass VOAs freeze -10°C methanol: 14 days
frozen samples: 7 days
TPH (heavy hydrocarbon) USEPA 8015M 4 oz. glass or metal sleeve Termperature: Cool, 4 °C 14 days to extraction, 40 days to analysis
TPH (diesel) USEPA 8015M 4 oz glass or metal sleeve Temperature: Cool, 4 °C 14 days to extraction, 40 days to analysis
TPH (extended) USEPA 8015M 4 oz glass or metal sleeve Temperature: Cool, 4 °C 14 days to extraction, 40 days to analysis
Dioxins/Furans USEPA Method 8290 4 oz glass or metal sleeve Temperature: Cool, 4 °C 14 days to extraction, 40 days to analysis
pH USEPA Method 9045C 4 oz glass or metal sleeve Temperature: Cool, 4 °C Immediate (same day)
Polynuclear aromatic hydrocarbons USEPA Method 8310 4 oz glass or metal sleeve Temperature; Cool, 4 °C 14 days to extraction, 40 days to analysis
TPH (gasoline) USEPA 8015M/5035 metal sleeves; subsamples sodium bisulfate; methanol; sodium bisulfate: 48 hours
to glass VOAs freeze -10 °C methanol: 14 days
frozen samples: 7 days
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SECTION 1.9

GENERAL INFORMATION

1.1 Inproductiom

This Sire Satory and Healih Plan (SSHP) addresses those activities associated with the scope of
work saated in tie SSTP and will be implemented by the Sife Bafety Officer (S80) during site
work. Crmpliznce with his SSHP is required of all persons aud third parties who enter this sie.
ASIRIINE i1 4m; slementing this planican be obtained from the Site Safety Officer and Praject
Manauor, apddor the Director of Bovironmental Health and Safety (DEUR), The content olthis
ST nwy change of underge revision based upon additional mfurxmtmn mile available 1o
Bealth and satety (&S personnel. monitoring results or changes in the scope of work. Any

change proposed must be reviewed by H&S slafland are subject wapproval by the DEHS arid
Project Manager,

his SEHTP hay bee

ten for the use of Conselidated Waste Industries, lnc. amd its employees.
Hmas aiso be

srl
sed 2s 3 guidance decument by properly vained and experienced Consolidated
Woaste Fdusiriss su Lum ractors. However, Consoldated Waste imiu%fms does nol guaranlee
the bealth wr sulety of any parson entering this site,

Die to the putentinlly lianzardous aatare of this site and the activily scewrring thereon, it is not

possible w discover. evatuate. and provide protectian for all pessible buzards which may be

erwounterd. St adlerence 1 the health and safety guidelines ser forth herein will reduce, bt

noe eliminaes. the potential for injury as this site, The health and safety guidelines § in this plan

wire prepuarad ~]xum sliy for this site and should not be nsed on any other site without prior
escarch by rained health and safety specialists,

Consolidated Waste ladustiies claims no responsibility for use of this plan by unauthorized
pevson. This plon beeoeiies T the specific site conditions, pudpase, dates, and personnel
spacified amt must be amended i these conditions change.

1.2 Site Personuel

Persanne! authorized W enter the subjent site while opetations wre being conducted mutst be
‘Ip"JILxuf n the Project Manager, Authorization requires confismiation of conformance with

OSILy 29 CTR 191 {.l. 126 rrpining and medical examination requirements and/or other applicable
repuistions and raview/sign-ofT of this SSHP.

SITF SATLTY OFFICFR: ,»@’ﬂf'}/” i dn AL Phone: 799 778 #3x9

SUBCONTRATCTORS (81 NA _ Phorse:

ARG A PR

B e R et L T I A S bt + St e s S




e o GO A R N e o 1 25 SRR b AT e gt S S F R s

SECTION 2.0
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PROJECT INFORMATION

Site Deseription {include unusual sife featuresi eurrent site status; historienl uses);

The site was used by Dico Qit Corperation to blend used oil for vale to the fuel market,
The eperations area o the facility includes three large ASTS, nconereté truck pad. and
o sivall sheds. The sheds were used for o small fgbomtory and forstorage, The sheds

currenth hold several cooainers of unknown Liu.mmﬁx The containers tange {rom If:w;
thun one galion w 35-gatton drums,

Ehe ARTs commain some residual, Two of the vessels have hatches, swhich are open, while
the third vessel is closed with some indication that the tank may contain a signifieant
gugaity ol madepial ‘

Purpose of Site Work:

by fdentily the cortents of the small comainers and dispose of the materials based on the
febd identification of the waste.

23 Sample the ASTs to identify the natw - of the conlents
Seope aof Work by tsk - in order of executinn):
Goak identity contents of smatl containers.

Tay Supvey the site o identify any nmediate hazards L7
Zay Fstabiish a ot zone. a éecmiaminmienmca, and u suppuort zone
3:-: i ?vfm:e the cotalperized (,h emicals from the sheds to the voncreté truek pad
,‘m T Corainers )

34} ihu( al the samples  establish DOT classtfications which will allow the assipnment
of propey shipping descriptions and profifing of the waste
fak Packace the waste based on DOT regulations, labrpacking or overpacking as
ECESNATY :

7a3 Prepare shinping documenls and profile wasic to
i Ry

Cnyx Environmental

1704 WY, 1st Street EPA LD, #CADROOE302803
Arusa, CA 81702 Phone: (626)334-5117

%1 Lead Lmd ship the conainers

iy v, St N mawgisvat N ARSI AMNe AE Lo g ST iy AT eyt Y )
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Luals Sample the ASTs

by Survey the tanks © insure that uny pipe lines or other sources ol material or energey
arc properly isolued o

2k Bsobde the tanks as necessary ,

It Use o ladder to gain access 1o the top of the west tank, which does not have an apen
Eavicl w e base of the wok

A1 Dpen she top bach of the vessel and visually determine the Jevel of any contents of

the vousel

At Irthe contents of the sank wre clear of the hateh on the north side of the vessel, open
the hateh, i1 the contenis or the vessel are above the hateh, the vessel will be cut using a
vold vhisel to create o small opening shove the tevel of the contents, { the tank witl be
samiphed from this point without entryvy. _

oby Plowce visqueen at the entrnce of each hateh o contain any debris or spills from the,
hat hes : '

Thy Enter cach of the vessels under confised space regulations.

g0y Pull theee samples from each vessel

apy Pstatlish ohain of vustody dociments for the swmples and submit the samples to a
vortiled nboarony for analysis,

U Tose the hatelies w the vessels, and remeve the visgueen




SECTION 3.0

HESLTH AND SAFETY RISK ANALYSIS

2 Huacard Aualysis

The materials at this site dre anticipated to be petrolesm hydrocarbons or other industrial
mattenaney chemicals, Yhe conditions of the containers show no Indications of high vapor
pressures o ather condiitons which would prevent their being opensd. We have not observed
any packing group | or other high hazard comtainers onsite.

3.2 Non-Chendenl Hhazard Summary:

{See Taubic 3-§ for Summuary Asyessment of Now-Chewical Hazards)

13 Site Contaninant Source (83 and Data:

(See Fahle 3.7 tor List of Kuowi/ Proboble Comaminans andior Applicable Analytical

Paie Repees)

ok
h
e

Chemical Hazavd Summary:

{Sar Table 323 for Summary Assessment of Chenrical Hozards)




TABLE 3-1

ASSESSMENT QOF NON-CHEMICAL HAZARDS

" Non-Chemicof Hazard

No

S

A?‘{?{»‘f{‘:

Non-Clhiemicn! Hazird”

: J ?g&

No

Tusk
ﬁ f), {S) S

1. Blectrical {overhead linesy

 Ne s}

16. Shoring

Wl

7Y
o

- Electrical {undergrovnd fines)

¢

17

17, Scaffolding.

3. Gas'Water lines

18, Biglogic

4. Hydroblasting Equipment

LT i%{a?sies.«iEﬁtéhcs

4
3. Swam Cleaning Equipment

e

120, ‘ﬂeep Crades

16, Machinery

21, Slippery Surfaces

it d
X

. Heat Exposure

£

1y

22, Uneven Terrain

8. Cold Exposure

x

23, Unstable Surfkces

9. Oxygen Deficienicy.

24, Blevated Surfaces

10, Confined Spaces

23, Lighting

{11, Noise

o

26, Vehicle Traffic

12.-Jlonizing Radiation

27.

.I,;?s;qu-"{dnizing}{ﬁd,iaii{m '

g S

D

14 Pire

b o

29,

L




TABLE 3.2

_KNOWN AND/OR PROBABLE CONTAMINANTS#

A A A it ool s e ¢ Tt FE R

P : "

R R I SIS

Conientinani Seourceof 1 Swmple {ocation Sample Type Concentration Raage
‘ L Somtemination L ‘ | ’
SOLVENT, SUSPECTEDY | NEWN NONE ?% NONE
HYDRALIC O CSUISPEUTED NONL NONE NEINE
UNEROWN RUSPECTED NONE NONE ' NONT? \
PESTICIDE (Puratlion) e - _
PADNT THINNER, SUSPECTED NONE NONTE NONF
(PETROLELM) e _ ) '
ACETONE SUSPECTED NUNE NONE NONE
USED OIL, Raw materinl of business | Through oud facility GRABS | 8 to 700,000 ppm
(PETROLEUM) - | | - o
' Contarainate of raw Through ouwt tacility GRABS : 010 160 ppm
POLYCHLORINATED | material -
BIFTIENYLS ; :
Contaminate of raw Through owt facility GRABS Ot 55 ppmr
CHROMIUM material-
LEAD Contaminate of raw Through out facility GRABS {i to 1640 ppm
matenal
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{or class)
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TABLE 3-3

ASSESSMENT OF CHEMICAL HAZARDS

4

Otfrer Pertinunt
Lizits {Specifyy

Poteutiol
Exposure
Pathways

C Aenre
Henith Effects

" Chronic Heéalth
 Effects

SCLVENT,
(PETROLEUM)

AS0 mpimy

G O0ppi, tel

HYDRALIC OIL
PETROLEUM

330 mefm’

{ H0ppre, kot

Skin, cves,

Skin, oves,
respiration

frr. drowsy, nausen. dry
shin

{"SN atiaék; R::sp

Sy sTem

respiration

frr, drovsy, nausiea, dry
skin

SN attack, Rf:wp
system

UNKNOWN
PESTIIDE {Parathion

0.05 mypfm’

1 0ppem, [DLH

Skin, eyes,
respiration

I, drowsy, matisea,
Vaomil,dry Convuls

CSN, (VS attack, Resp
system

used) SN J—
CPAINT THINNER, | 330 mafm” 100ppm. el ¢ Skin, cyes, lrt. drowsy, nausea, dry {'SN attack, Resp
{(PETROLEUM) . respiration skin gystem

ACETONE

250 mginy”

2500ppm, lel

Skin, gyes
TE3pLRLon

Isr, drowesy. mausea, dry

shin

CSN atfack, Resp
system

USED OIL.
(PETROLELM)

350 engi”

1100ppin. lol

1

Skin, eves,
TespiTation

[rr, drowsy, nuusea, dry
skin

SN attack, Resp
sysiem
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TABLE 3-
CONTINUATION

e, eves.chloracne,
fiver daronge sopro

slifovis

- e g e . ERRRETTIRRT V PRI
Frol xd*lorm wicd (00 tmgdn: Lmaim Skip.eves, 0 . eveswhlomene, hiver
Ripheayls respiration  dammage tepro effocts
§ i
Chromium 1.8 mgin 30 mg'm’ IDLH Skin. cves. Teritars

FESPIraLio:

Eves.skin, iuxp syt

{00 mg/m® -
(lead) IDLY

Skin, vies. frritany

respiration

6. m{;
mu J‘ﬂ

LEAD

CSN attack, Resp
system, Kidnevs, baver,
PAROCTENE
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SECTION 4.0
HEALTH AND SAFETY FIFLD IMPLEMENTATION

4.1 Percomal Protective Equipment (PPE) Reguirements:

PPR may he upgraded ov dosengraded by the site indusutal hygienist, CHSO. or qualified

Sre Sakers Officer based upons siw conditions and siy moritoring resulis. Reference 1o

acguired PN will be by Lavel of Protection (A-D), A sumamarizéd deseription of
minisa required PPE by tevel of proteetion is indicated hilow:

LEVED A Self-contained breathing apparatus (SCBA) or supplicd-air respirsior
AR with escape STBAL totalh -encapsulating suit, chumical resistant boots and

cloy ol fwirygay mdio commupications.
— LEWED I3 SUBA or BAR with escape SCBA chemical-resistant suite. boows. gloves.
PEVEL T A purifving respirator (hadfor full lacey: chemical-resistant suiv boots,
- sloves, ‘ ’

LEVEL D Coveralls, chemical-resistant boots, safety plasses,

fdve Tubde 4-4 for FRE Regrireanents)

by

Monitoring Foguipnient Regairemonis: |

Monitoring i= conducted by the Site Safety Officer or designze. Conduet contaminant
senree pomkoring isitially. Complete breathing zone sswnitoring i saurce concentrations
At genr oy whove caliminuni action level concentraions. Log ditect reading on Divect
Readiny Repert form Calibrate monitariag instruments daily or [n accondnee with

— manufacturess” speoiieations. Record ealibration data on the Tustrument Calibration Log.

— DNov Anrachimens 3 o Direcr Reading Report avid fnserument Calibration Logi
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4.3 St Zones/Delinention:

Exglusion Zune: The zone where contamination does or could oceur. This zone is
where e majerity of hazardeus material s handled.

- Contumination Reduction Zone: Al perimeter of Exclusion Zone.

Support Zone. Quiside of Contamination Reduction Zone.

- 1.4 Site Commuonicution:

hY By v way radic

R By wiephone
B3y nayer : :

By ercher yoeans {described Alr hom for wark orew mnside of building,

et e I A TN AR D B 11 O LR NI TSI Y
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PERSONAL PROTECTIVE EQUIPMENT (PPE) REQUIREMENTS

Fask:

e‘é}.{. { 3;}

Level of

Proteciion

Upgrade |

[

Suir

TABLE 4-1

Gloves

PPE
o F eet

PPE®
Head

Eyey

PPE®

PPES

- Hesp.

- Additional PPE" |

fa. 2o

.

{
]
-

E

tyvex

‘N & PVE

-—ia

Steel +

HH

Crlass ¢

Nonge

TNONE

3, da

A

Polvtyvex

N & Pve

Steel +

HH

i faceshield |

OIS

SAR

Sa, 6a, Ta,
8a

R §

£

teven

N&PVC ]

Steel

KH

Glass +

None

MNone

JreNT—

Tb. 2b. 6b |

yvex

N-& PVC

Steel +

HH

Cilags+

None

NONE

| 3b.4b. 5b

TWEK

N & PVC

Steed =

HH

Uilags +

Nemer

OVIAG

b, 8b

e

Polytyvex

M & Pve

Stepd =

HH

| faceshicld

.R{JT}C

TSAR

G, 10 :

vves

N&PVC

Steel +

HH

Glags ~

MNong

None

3b.cut
tank if

NECTSSArY

B

fywey

N&PVE

Steet+

H

"

{ilass +

Mone

OVIAG |

IR

T EREY
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TABLE 4.2

MONITORING PROTOCOLS AND CONTAMINANT ACTION LEVELS

Breathing Longe ~ Action Level Concemtrations *

L o : : s ' . ‘ ﬁ*iy?sifﬂr&ﬁ.e%! :ku'fg)?'ed Level

H

; Tash New fs) | Contutninani f Meonitorivg Equipinent. | Moenitoring Protocel. | Mandaeory }?(ﬁi\)’,"'ff‘{tf(k‘:.* »ﬁiu‘- Mandstory .. |
1 R o U Use L Work Stoppages &
! - Petroteum based | , : ' 1 100Uppm. or 10%%
ALL, | hydrocarbons P Lontinuous {00 ppm LEL, whichever is ;
; ' | ' ' lower

except Th,
Sb

7h, §b Petroloum based
i hydrocarbons, 4 gas maeter coninuous NA : 0% LEL

R L LEL.COLCO

“ i
i H
B

i
+3
54
B
A
VY
4
i

# Rl pechared 8l oparzle s bredthing st
Al e Regionst Ervisonmsenesi ook and Safory Leordmaior fo eomitutiun

T Y A S 5 5 o KN T RO B D

B Photaniantion Geestor U, TP 0%y &
FY ~Vhime fom ane Belrctor (%A1 s )
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SECTION 5.0

]

ta

SITE OPERATING PROCEDURES

Frdtiad Nite Eotry Procedures:

foizne nwarest avaiiable telephone. Indicate lucation on Site map.
3 Besernun wind divection, establish hotline. and set-up decontamination fagilites.

Mo wind direction and location of decontamination faziliges o Site ”\iap

# Pisat bBovergeney nformation. Confirm/post emergency phone nimber and
Rospisnd nioute

+ Devignate at leasl one vehivle for u;u}rgem use.

8 Heilet factlities are no focated within a & minute walk from the decontamination

factlities. ¢ither provide a chemical Toilet and band washing facilives, or have
vehighe wvailable € nob the emerpency vehicle) for ranspart 1o nearby facilites.

2 Prooy o working onesite, conduct an inspection for physical and chemical hazards.
? Conaduet or review wiihity ~fmmm:e prior to starl of work. i appropeiate,
¢ ik e speciatized profocols partioular to work tasks associatud with the

|):§1;&;‘LL

Daily Operating Provedures:

P Hold daily Taileare Safety Mesting prios to work starl.
$ 1se moiilering instruments and follow designated protecol and contaminant

petion kevels.

» Tise personal protective equipment {PPE) as specified.
¥ Romain apwind of eperations and airborae contaminants, i possible.

e T e At T
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as

!’»«.;}’g"a

lish @ workrest regime when ambivat temperarures and protective clathing
erate e potenisdd hent sress bazard

Ve pest wasry vigareties, gum. ote., into contaminated areas,
Refor w Sie Safety Ofticer for speeific concerns for each individual sive wask.
ALAVAYY ENMPLOY THE BUDDY SYSTEM

Be alert w yonr ovn phs sical condition. Waich buddy tor signs of fatigue,
EXRLEIIY, QI

Al aveidents. oo maiter how minor, must be reported inmediately (0 the Sie

Salits Offeer.

Peeontaminution {Pecont Procedures { Personnel and Eqguipment):

%

L3

ol

Personmel deconunination procedares will be requived when Level Cor higher

heveds ol protection are wsed by personnel.

Ury wipe sumples prior 10 packaging

Drushk clean the sanpling equipment and rinse with distilled water or other

crabnng selurion.

Wipe clean the meniloring gquipment,

bgqupenong will be brushed clean andidr pressure-washed i heavily contaminated
Deconamination will be performed in & manper that minimized waste geperation.

Comairruent sysloms will be set up as recessary for eollection of decon solunons,

Spent devoss sotutions will be contained in drums or portable tanks and disposid
as wastc, 3 applicable.

o SIS G g TG g g e N

i ey v Al e AR Ao B S IS 50 PR At Pt G0 St Dot iont 5 s SRt & mon 5T
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¢ Do not walk through aveas of obviows dr know contamination, and do not bandle
o touch contaminated material dircetly,

% Make sure all PPE has no clits or tearg prior 1o donning.
# Faslen all vlosures on sehis, covering with tape, i ecessary,

Care should be tken W Hmil the extent that a piece of equipment comes into
contaet with contaminalion (.. o backhoes - Himil contact o the arm and
ke '

Addironal Health and Safety Profocoly;

S For Confincd Space [ntry operalions, follow all requirements of CW1 Policy
an Procedure

L T R e ol Y o e i

ey AT Y R T



— SECTHON 6.0

6.1
f5,2

FMERGENTY RESPONSE PLAN

Emergeney Incident Procedures:

Hfcor cmergency Incident vecues, ke e following action:

Nep L

Step

Noufy the Site Safely Officer and Fietd Supervisor and size-up sinmtion
based on available information.

As necessary, request assistance from the outside sources and/or allocate
parsonne] and cquipment resogrees. for response.

Survey and assess existng and poledtial hazards

As appropriude, evacuale site personmel and néarby public and contain
hazards.

Frepare Incudent Repon,

Emergeney Injury Procedures:

If an Bfas v asenrs doke the following action:

slep L

Step 2

Ciet medical atteption Tor the injured person immeidintely,

MNotife the Site Safety Officer and Fleld Supervisor,

Depending on the tvpe and severity of the fnjury, notify the CW]
Ocevpativnal Physician,

Notify the injured person’s Human Resources office.

- Prepare the Tngidont Report.. The Site Sdafety Officer i€ vesponsible for ity

preparatien and submiital to the Human Resources Office within 24 hours,

The Sire Safely Clficer will assume charge during a medivdl emergeney.

e 2T e R SR 2L S5 B L Fi Phan R, i i s
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6.2 Emergeney Telephone Numbers:

B TQ BE POSTED

2 Fitle St o o Ngme oo Phigne No,

— | Pobive Depariment A Palive ‘ | ‘ 91

Fire Dogarhnam _ | Fre/Emergeney 911

H
i

foeal Hospital _ ‘ *\x dm ted by safety personnel _ -

| Paramedics 011
| 909-625-6643

calth and Sufery Director
fospitalMedical Office :"1“““ Beach Mer.
- Med Ctr

I
Ho

Lusis Manmot

6 H
! Site Clomact » [Luis Masrmaot
Ed MeGlothlin GO0 F72-4309 ; -

x

[ Project Manaoor

Ed ?\ftGichién

[ Site Salery Olficer

i Subcuniracier Cantact (9 NMIA

0.4 Thospitals

Naras : ;%%caw Nemorial Medical Conter

Sodegas : 2801 odlantie AV, Longe Beach CA

Phone: 562-933-20600

rSee Hosnhod Rowte Mop on following puge tto be posted)
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ATTACHMENT 1

PERSONNEL RESPONSIBILITIES AND QUALIFICATIONS
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PERSONNEL RESPONSIBIL EIIS“

AND QUALIFICATIONS

General Description

Specific Responsibilities

Regived Frainine &

Medical Surveiflgnee

Project ?

Raposis toupper - lovel
Munagesient.

Has authority 1o upper- leve!
aperaions, ¢

Assumes otal contrelaver
site activifies,

Prevares amd orgamized the backgraund

roviewr of the job at haod, e Work Plan, the

Site Safety and Hewltl Plon, and the fickd
@A,

Olbtain peopission fur sie aoesss and
coptdinuted tctivities with sppropriate
sffigindy,

Dusurzs thut the Wik Plan s wnenpleted and

on sehiedule,
Briefs ihe fold eams on [hexr specific
d"ﬁigaltbf‘h{.&

; te Satety Offfcer - ensiive that
mtm i health requiremats are e
Prepares the final. réport and support Tiles on
the respornse scfivities,

Sepves as the imison with public offivinls.

Aftr Hlavardons Waste
Training, Inchwling § hzmr
update (29 CFR 1910420

§ hour Superviget
Hazardgss Waste Training
(29 CFR 110,120

Fespivator tse (i wnesite
~xé_;xr»3;}_,

%

Medioat survgitlance
articipant (fon site work)

a e

Pedicat Fazerds tradning,

e A SADRUAN SIS o TR e
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General Description

- e

i
%

2 Eichd Sapueeegan o

culth and s o e

Al

PRTI the ST Y

. hwﬂ“ [T :'5‘

Spevific Responsibifities

Reguired Training & Medical

Surveiffance

;Mh' ey and ‘.,Jm PrRAE

LR

reopaired v il

Plas

Mtz wile poreoms

suel ss cold expasure. faayg nmu md

fatigu

Muartisors o site kovards

ety T prgration of aml

wstplirents the Rite Safiry gogt Hhsdil

Plans

Fosuires that proteshive cintying and
-wmwzs gre propurly stored and

st

rd cosisfitiang

[k
Kosws ermergsnay prosedores, evacuatinn
rauies, anal tedephioas nianbers of e

~anbutanee. ool hevpited, polson comdral

conter. e depsrinent ma palice

“Heprstment

5\.1;1155"

s, when pecessury o] publiv
erpsrpengy aifivisly
Coondinales dinergipey edical wiee,

ai ‘m\t’ Flazardons Wasle Dransip

copr {UPR N0 P

Fornmriatne oy Wity

ES

drenl supvertlunwe ooyl

Studiial muaedypmihng.

ngaw:‘,i'lc for ficld s operulivas | o«

amd gafovy,

Reéports fo Prajeut Mauajer

‘ s b operarans.
Exceniss it Werk Mo and sohedisle,
Endirced 5 {tw ;;mt:,v.lu

iﬁmummm ﬁ&?d wnyitiesand samp
eotlession,
Srves 28 i Haeson with peblic officish

aste Training

ko Hamsdoirs W
gy ¥ 3R UFR

- Rukpimtor g Usning,

F

Ml sunillenvi g

Midlivg? Buzards tmt sing,
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TITLE

GENERAL DESCRIPTION

RO o SV

SPECIFIC RESPONSIRILITIES |

[y e s T s b e

REQUIRED TRAINING &
MEDFCAL SURVEILLANCE

Team Memburs:

o Reports o Field Supervisor.

T

Safely conpleies the on-site

tasks required to fulfill the Work

Plan.

Complizs with Bite Safery und
Health Plan. '

‘<Ng;s;'§f’ies the 88 or Feld

Supervisor of unsale cunditions.

s &40 hour Harardous Waste

Training including § hour
update (29 CFR 1916.120)

=  Respiraior use Waining.

Medical surveillance
participant,

Medical hazands training.

Caplese b S e SRR L T
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ATTACHMENT 2
SITE MAP (8) ‘ | _
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ATTACHMENT 3
MATERIAL S‘A FETY DATASHEETS

NOT AVAILABLE
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ATTACHMENT 4
CONFINED SPACE ENTRY PROCEDURE,

Sample form
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CONSOLIDATED WASTE INDUSTRIES, INC.

Permit-Reguired Confined Space Entry Program

General Company Policy

The purposs of the progam » 6 inform interesled persons, nchwding employess, hat Consolideled Wasts
Ingustries, Ine B compyng with the OSHA Confined Space Standard, Tile 26 Cods of Federal Regulations
1910145, We nave detgrmnad that this workplace needs wifien procedures for the evaluadon of cofifined
spaces. and whers parmi-aasred Spaces are identified. wa have developed and implemented o peErmit-
recuiren sonbingd space eniry program, This program aﬂpi’m&, ic all work operations of Consolidated Waste
ircusties. Inc. wasre amployges mus!t enter 8 permil-required confined space 43 pad of thair job duties

Tra Comphance Ranguer has overgl respongibiity for coordinating safety and heallh programs in fhis
sempany  Tre Compizroe Marager is the person having overall responisibity for the Permit-Requires
;“w!ms.’i Space Frogram The Compliance Manager, or thel designee, will revigw and update the program,

Conies of the wuben program may be chisined Fom the Complianse Manager In the Compliance Qffice at
tha Mortolze Tormineg Faciliby,

Wl

Indusirees, Ine.. and previde training for our figld emplwens aceording to their responsibiliies wilh regards to
rermst space. Thase employess receive mstructions for sefe entry into sur spesific type of confined spacos,
includite testng and monsiorng, approprate persong! ‘proteciive eouiprment, rescue procedures, and
slendan: rgsponsihilibas,

Urder s progrem, we identify permitreguired spaces that may be encounlered al Consolideled Wasle

This wrograrm s desgned to ensuse that safe work practicss are uiilized during @l activities regarding the
pere space o pravant persoral injuries and ilinesses that uouid N‘C&r

Foaher raafing this program, you ﬁrd that smpravements can'be mads, please conlact Jennifer Crompion,
C»mp,;m e fdanagsr. We enenu ,e all suggestions  because we are pommitted 1o creating a sats
= for s our n‘s*@ OYRes & *:ma f2 and effective perm,x-'reqwreci canfined space entry prograrm i$ an
n:wftw coesponant of qur overal sa‘alw plar. We sirive for cledr undetstanding, safe work praciices, and

wolvemens N ha program flom every fevel of the comparny.

Hazarg Evaluation for Permit Spaces

T ﬁeiermtna It Eet) ”rﬂ permit-required confined spaces at the Consolifaled Wasts Industngs, InC
wrrenal he Complience Manager has condutled @ hazard gvatuation of our mr‘:rglace i addiion aach
Projent Manager \.am,,n:zs; a hazard evaluation of each project site. This syatuation provides us witly the
.znforn*a ion necessary 16 identify the existence and location of permit-reguined nonfined spaces In our

worsplaces hatl 'msi be Coversd by the Parmit-Required C‘m%m’au Space Entry Program. This wiiten

harard evakiahon is kept o sach respective project file.

cabnd i L S e

“Ere
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Preventing Unauthorized Entry

To, provide @ sate work environrhent ansj 1o prévaent exposed »mrsluyées from aceldenially entering a pemit
space we have mmplem ontm m feilowing pmmdmm fo, inform all employess of the axistence, location,
ard dangar posed by permil spaces in Donsclidated Waste Industias, Inc. To inform employess of the
existence of = permit space. we post  appropriate signage marmg the woirds, "DANGER - PERMIT-
REQUIRED CONFINED BPACE, DOMNOT ENTER' at each space. To er*ss;urﬂ {hat unautho ffzeiempaayeas
do not enter and work in permill spaces, we clearly mark and closs off scoess polnts to all confined spaces,

Safe Permit Space Entry Procedures

jesl Mansger will actin the capacity of Eniry QLE{}E’S’VISQ; responstble for asthorizing entry and isauing
s for oworkin permil spaces. The file of pérmils and migled documents are kept n e
vect fie in the Customer Service Department.

Tra procedures we foliow for preparnng, issuing, and cam:@! ng emry permits inchide the fafiawmg glements:
1. Hazard evaiuvation is compleled
2. The Permilis de*falspejwh ich shall include, ata W’x:mmum the foflowing information:
& Locakon and detgiled description of the space, including identifiad hazards, and work o
?JL padnrmed, '
i List of e panicipants in the entry, their entry funclions, and signatures
¢ The anticipated duralion of the enlry
4 Menitoring intarvals and area for test resul entries
& Ci“ ack st for safely pracadure requirements
1 Emergency contacts
oiatinn echnlgues #mp oy
Nan‘c antd gignature of the Entry Supervisor
iiston of the Permi will oocowr under the following conditions:
e Wn‘med space snbry 18 complsted
3 A condition that is nol allowed under the Fermit arises I or near the permit spag

Thege empioyses have cursnl authorization fo work in or near permil spaces. This lisf also includes tha
work activities gy are expacted (o pedform

slanioialr Cakland:

Superviser Sean Evans #ark Fregman Bupervigor Lo Barhald
Tabor Nefsan - Ed MoGlethlin “Joseph Brown
Jeanne Delpardang

EntranVadlendsot: Sal Lung . Juan Gonzatex Enfrant/Atlendant.
Tony Ruiz Johany Merdozs Eduwhn Aviia
1sigra Agulera Ruben Ramirgz Garsrdo Romero
Maauei Rarmire Andres Gorzalez ' ) Sal Rodrigusz.

Pre-Entry Evaluation

To ansure e safely and nestth of our empioyees, before allowing authorized workers. (o enter a ;mrmst
»7;*:},.::« wﬁ evaluate condiions in thet space to determine if the, conditions sre safe for gntry. Any smployes
R space Bas the opporiunily 10 observe the preﬂ%ﬂtt y and any subsdquent testing. The

d enttart or that emploves's mpresentative alse has the vption of rapuesting 2 regvalustion of the
2 if they foat shat the evaluation was not adequats .

R N -y BN ANIAT JENSTs NPT e 5 L i e g
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! vs the prodedures o avaluale sach parmit &f;ﬁt;@ hiekore ety a{:;cordmg ta
P10 HERUMIGNC: This inchides lesting e 'r‘&&mas ai**’xoﬁghere with & odlibrated dirﬁ@b%&’aiﬁmg
instrumaat for oxygen comient, fammable gases and vapors, and poteslial toxic ai¢ chttaminanis. We algo
penodcaty lest the almosphers of the space 1o ensure that the continunus *xergﬁ afion Is preventing e
vation of 3 hazardous atmospherd, '

SO0

Certification

{%*E C‘U{ eompany verifies thal the spaci s safe for entry and thal the pre-
0. 14B{cY B3} have been 1:3%9% ol oh @ wrtttea certification that cortalns
and '%ffmawae of he person g:srwc‘mg the cerification. Al our company. the

152~
.,s

C'rd\« iiiw!:"* 2
o date

Provect Mo e for wen“ymg thess procedurss. The ceﬁfmst?m fs made befors antry and is
aval gabla 10 ¢ = enterirg the space
Aocording to oSy}, our company documents the basis for deterrtinmg that all hazards in a

SANE %mf: neen shmimated, trough & cerification that contains the date, location of the @pam ang
srson teaking the determination. At owr company, the Project Manager i responsible for
documanting s information. The certifitation is available o each employee-entering the space.

Equipment

yre he *:ﬂfi.iy :3«:1 i"ftaft?i of our amployess, Consbligated, Was\e ndushigs, ne, provides approprisits
rwm ] 3?% 2 58 who Witk i oF newr parhill spacey. ‘Acerdidg to Fatl. iéﬁik;{fﬁ}i 5, - ageh

fiest or full body harmess, wilh & retrieval ling sitached &t ie cénter of the

Gz"{}

t:?f%?f'ﬁﬂ?‘ﬁ t‘a*& neal sh..-
Industriss, e can eslabl Sﬁ prasenis 4@ “mﬁu smai %‘.‘f'&‘”’dg“‘i for the SUL,SE‘S“:?N emoval of the. rrant
5 Hay be usd
gemarstrale that the use of a chest o ful body harness is infeasiole or crestes 3 greatar harard and ihat
e use ot wmtws ig the gafest and mos ? affective alterrative.

FEES

&4

We pra g“i:ﬂ the followng adddional equipment o all smployess who wrk . of hear permil spates:
Saur y iftsg ’r‘ harnessas,
Traquired P RE v
, Fx%ra*tr Davices and any other relrleval eguipment
First Ad Equipment
Emargenay Warning Devices
Ay raquired engingering control meshani amms
LochauiTag Out Equipment as Necessary
Apprapriats Signs and warning tape
Respiratory Equipment approptiate fo the project

"(

WY Qo =l ;.51 :tz« o ;\; _,,

Wi mantem ail equipment in exce‘:&r*i wermg condition, train ihe ertrants in the correct usage of this
equipmant, and snsyre that a{ equipment, including that used for p*«rsmnal protection, is used properly

The Project ManagerEntry Superasor determines the spacs 1o be enterad and the work 1o be performed
He davelops of equipmant 1o be used on the project and ensures its proper use af the job site.

Duties: Authorized Entrants

Those parsons who have completed the training and ars sutorized Jo enter our permit spaces (Buthorize
evirants) are sesgosd specific duties and respotisitiffies which they must perform when they work in Em’
permitspace. Thair duliss and responsibifities include:

. Forow the raguiramants of the Confined Spacs Frogram and all erity { ﬁmcedunss

. Carry out 2l endry tearn functions as defined in the Site Spec;ﬁc Haalthy and Safety Flan,

3 Keep regdar sommunication with the Attendant while oécupying the confinad space.

qM-—»-'\CJ

i

Lo
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iovel, above the spirant’s head, or at another point which ﬁk}é’l‘“}hﬂd!&d Waste

ngtest of the ch»st or fisf body hamess if Congot adatec’ Wasle industries, Ing. oan.

O e el it
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= Recort all work related injuries of floess swamedialely fo ihe'E’nz;gy Supervisor, and
& Use appropriate salety and personal protective aguipmentas provided,

The gtemenls Covered in the training program for authorzed éntrans includes: 24 Hours of mbai Confined

nivy braming ncluding case histories, cegulations govaming conlined spacs work, m@s;.;mrr
hazards, verbigion, respiratory prolschion, the enlry permn yswm At wortk, confined spede rescue.
Heview lrai 15 provided whanever thera &re significam changes in the scope of the confined spaces Cisd
persannsl will be asked o enter, changes ooowr in regulatory teqwram&nts,, anfor whenever an aulhorized
enbeart develaps ackons wheh mdicae thel the work is not b being perro'z ved in & safe manner consistent
wiin esiry goloas and practies

Duilies: Attendants

s who nsve compieted the training and have been designated =s permit space atlendants are
fic duliss and responsibiities which they must perform in permit space job duljes

Thajr dulies apd responsiiliies inciude; _
Wah tie ares amund 10 space enteiag,
Keen panple znd nararnds awiay,

glondor and communeate with gnirants,
Know signs of & problem,

Summm the rescue eam,

Beqn non-enlry reseus,

Never anis e condined space.

Tod DL L ik B e

Thg glemente coversd 0 the Using program for permit spacs altendants inglude: {Same as Entrant training
resuremens, CWI *fa :,(,imc%fzﬂes orcupying these positions 1o be used in either roig )

Duties: Entry Supervisors

Those persons who nave compieted the Laing and have been designated as permil space enlry
superisors ate pasiyned apscific dules and res;:mssb&‘mas which they must perfdrm il permil spade o
uties,

Ther dutizs ang raspoasiias inchide

A;zlhcr zasd e confinad ﬂpa"r: 20iry,

Makes surs e parmitls complsie,

"”195 aii lasts and gfvedwcs are dona, -

fal all team members 2od equipment are in place and ceady,
25 followup tests done during the entry,

Tarmingtes the eniry permil when work is done orif 3 amb‘em gavsiops,

N L I N RN

.
P

[es 9]

The eefents onvarad i the training program for parnd space entry supsovsars nclude (Same as F‘ntraﬁ"
and Atigndant fe:‘mi: raents with added emphasis on decision making and hazard 2geessmeni).

Training Program

Fvary employec @l Consolidated Waste Industries, Inc who faces thie risk of confined space’ enlry 15
srowiried with ainmg s2 that sach designaled employee acquires the understanding, knowiedge and ghills

nesnssiry o the safe performeance of the duties assigned to them

oo
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Michae! Cigvelacd, MSPH, CIH conducts our permit-required confined space braining. All raining refaked
nateriala, documents and signed certificates are keptin the Qompliance/Petsannel Office.
aur company. all feld employess receive training for antry nio permit SpALEs,

'3

in

YWnen we conduct the aaining, we use o clagsroorn formal Inchsiing audichisual, demonsliation. and
lecwreidscusson This s lodowec ‘s g practicnl applisatior podicn where sagh persen acstialy takes pad
oMk eatnies New srpeoyecs are always taied before theirinitlal assignment of duties.

Now emesioyees must 9o through the intial 24 Hour confingd space class curriculim. When changss ooow
i pereid-raguirsd aoninad space sress of owr company. we conduct refresher fraining sessions o bring the
o6 :sa-;i spEce anly s namies up W date. we have reason (o beheve that an employse has devisted
o & pravionsty aenag ;’[u»:&“dLEfl, or thal e %fnw"tif,gé“ SeBMS f"rddnquatﬁ wiy it r@%ra;n {ne
empiyer o7 remuve them jrn the authorzed confinad space enlry eam membar s

Upon successivi camplalon of Consoidated Wasle Industnes, Ing. permilrequired confined space training
program esch perscpur recaives a certilicale signifying their sutceasiul completion and understanding of
tha course slsmants, .

Rescue and Emergency Services

Consolidaled Wasts nth rst" s: Ing. wlilzes #s own empioyees wheneysr pbssd}re ta padorm immaediale
FESCUE sarvices in the event of B permit space incident. This group of employess have toen frainad, al 2
e, )

Ferforst the gssignad rescue dulies;

Corractly use parsonal protechive equipment (PPE) required for the jmh-

Establish m,rumu, as an suthorized enbtrand, a5 pmv:ﬁ#d by 1810 148} and m} and
Ferform basw firsh aic and cardapulmonary reguscitation {CPR).

~¢;£9 indusinies. ne. aisc gnsures gl &l east one menmber of the rescue leam hoids a
. ~ation i Lrsi-aid and GPR, and tha! alfecled employees practice makiog pernil space rescues
arlesst ouce wvery 12 mnths, by mesns of simuiated rescue pperations in which they remove dunwmies,
mangmns, of adtuzal peisons from the achist pEfmn spaces or from repmsanta&ve permit spaces.
Reprasantabve pernd spaces will, with respect to ooening size, configuration. angd accessitibly. simulate the
wpes of permi spaces from which rescue s to be performed,

S

ranever posshle Agsx 88 fc:f a nd Hegith CMSL,Ran a0 Salely Unlimited condusts nur rescue and
amsrgency Uaing. Ary employee raiped A% an Entry Supervisor, Eﬂtram or Atendant has beea rained o
mespcod g 2agatily #3% a rescuer.

Post-operations Procedures

Fweark in & parrst space the Entry Supervisor account for all entrants and attendants
,:;s ag  of the confined spacé, nitializng reactivation of affected enquipment. and

i;«

Review-Procedures

'r:—- that all smpnyess pgﬂmp&ﬂﬂg in entry aperalions sre protected frony pemnll space hazards,

y industries  inc reviews the Permi-Required Confined Space Entry Program on e
' hasis We use tha eteined canceled permits from the past 12 months within one year after sach
S6iy @ TEVISE IR progran 4s neceisary. Consolidated Waste industies, Inc. performs a smglg annual
reaw LOvenng ai enirizs periormed during 3 12 menth peried. i no enlry 19 pedormed during a 12 month

petiow, ro review wli be periommed.
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Enforcement

Lonstant awerensss of an
all safety wilns are u:ars
Persannel Depanmerd

W 1
e
(e 1c]

Espet

e ©

i for permit- u.zguxred confined space entry Magards, and compliance with
mtnans of employmént, Su ipervisers and individuats in the Safety and
rve the right 1o issue disciplinary wamings to employees, w to snd cluding

fermination, for filure o follow the gutdelines of this permit entry program.

sy

£RSIRT T PET BAY YE

ergrne e




B TR RIS DL FARN N 813

.

INED SPACE ENTRY PERMIT

P
F
§

CON

NQ,

ik

“E ENTRY PERM

Fed
St

INED SPA

'
H

EOT NQL . GEONF

s ot e ot

A

OGN

o
i

PLAAS

g
ag

P

Tima

%3
$ i

)
1

14

&y
[
72

2

¥
18
L3

A

"y
3Y]
(23

%

P

1T (% %

=iy
R

LA

o
D—

o3
e
&
pos
o3

W

S,

TaX:

dc

'8

&3
Lis)

-

|84

tid

-

SUIRED:

AE!

H

wral

.
N

{orint d’me}

(sigra

it

st

D SN IR Sy

HESN



) ' * - A .
. . k . ¥
_ ¥ ! £ A ‘ .
It wu ) = mMm
J i ’ o o
11 L3
- (23 ¢ Por oy 0o ! :
B i 8 o 3 o :
Y P [ 2 3 i3 | :
] s PR 1 b [¢] =
. B & il & N Ww :
s o £ - §m ' ».rw, o N :
: = 9 W + o P
) b4 . [ i
4y i - &2 2 -
) 0 Q g = g e
G 3 & g o s, ;
< ™ o . w._m %) z 3
o - - i
. w o . 5 = Y
: g x - o 73 o > N
x Y1 - [ 1 fom M - 3
1% o L = o3 . £ :
W : ) th o o * ~ ;.
4 A k V.m. Z L Q W o "
E Nee e . <& b
b 4] e . o < X - 4 b
: E¥: & 5 o _ - & 2
; p , ¥ - i Y - - %_ po m i &
o - 0 uf W% w5 @ 4 ©
5 i o s . ! = .
- ui i © % bs n K & & w
«f o < o - ) bt - ey o] ¥
o] z ¥ 2 w bey o @k 14 i <3
T ped O , = - u w - o O ¥
; ] . b F w3 I [ W pr
: . R u i w i b= T & Fa
§ i3 - v ¥ ar 0 Q - a B -
3 § v jory § g ¥ G N I.M S ) L]
§ N £ X O - ' = > Q- ] o
; 1z I ) ) * i.Jm creon wa. 1 < pa
Low T < & w2 U] s i 2 = X
H ] o & i ) S - - i .3 O S . 19 - o
£ ..snmw P ¥ . - 3 L tr g i o \ g . e
: 5 ) o o 4 “ e og £ = i« 4 < 2] iy ;
H = o i v : 445 i ¢ ¥ - b us A u :
: R %] tr o s I} o U 5 u & > - o :
§ 073 w = w i i 1+ i % F z s o ‘- )
X 2 4 2 I~ 3 = Wi A 1 " £y i
: W 0 L = £ Fou oA »~ b 3 s 1 ‘
; L > o b 2 ul ity \n - L 4 m},. o/ o x :
= Coow oooowo o5 F oy = 5 9 @ & wmoow Y N
. i O = S z m bt = x 13 ! Y . F b s ul w P :
T °c & 2 & g 2 L & Lo o %Zoox o4 > oom % .
L g ¢ - u T D 1 { s I o b3 ]
A m _ = S & o bt G i o} [t o - 0 N _
; a0 ke - . _ & { ﬁ. m W . ) B it = "
: — 3 _— o - [} e o (8] pe ¥ g ™
; - i 3 1] 3 i B L £ 8. b
; & z =3 z x % = w i 2, v
: . = 3 i, o 3 < x a < >
R o I i i o " oy L& ted ) )
1 or * ] b & ) T 3 T M
wi © b z 7o M_m « - 1§ A oS
2~ 184 7. - , i x < i «
% oy i " z - ui ™~ i ! ¥ o ' i
= A i ul (4 T % - 1 ~ e S 1 1
e . ¥ Z b 7 . L3 H 37, b o} it >
o 573 i t 5 i i - o s - w3 ur
& ) - t L Uif < i .
- o r s = . 3o i, x, b g ‘ £ oy sy
e R % L b
L ut bt 15 Y 1} 3 3 w7 .m 1 2 i vl " i
Fw .\- - p o . oo o Q] W € Yo Y - % W H o
a ot _ 7 w T & - 13 = > £ i w1 $ £y b ™ It
@ 0 _ 3 P i _ ﬂ I . 5 " - b 3 w ot - ¥ .
@ 3 [IC T S - Y . ot L " a I ~ _ = b4 a . 0 N -
: O 3 . ) vl ; " < A X i 'y % ﬁ
w ; H ! 2 pooe : 3 0 0} w N i} i
o #7 s wz Q A X i % N 14
— mm i « O % [ 5 : t L H ¥ . 4
T 4y ¥ B ~ (41 2™
) s * ul < us w & ! < I 2 ' :
il vy %) € T o 45 - Bl 53] I ¥ 2
R " P 0] . B O e d < . o
. ; . L : " ¢ & i
™ © 4 “ . b ~ b < L 9 z it
gk Fe w - ) N
e §



3
I
3

fat

W

§ted

HTTA

2 e o S AR A,
~

'S CHECK LIST

-
"3

i

/E

¥

1

-

%

*

o

M
(93

i

LE

-

by it
S

]
R e

rey

LILWH e

5

&
-

o~

'iw

B
s

(22

O

-

N in——

EEiEd

-

i e
v

‘."
Lliséd

b

(%]
s

W
E 4
-

et

(4]
el

L

g2

L
ad

wWaTR

nd

»a235&0l 3

14

-~
=

of

st

- g
T
-

R ]
e e x




[

g2

R RPN
i R RPN PRI 0 T 1 e e S oo e S R R R T F i R el i Rt A 22

«gg;;«cs E’Vlt:’“%Te«L ATMOSPHERE TESTING DATA SHEET
FOR CONFINED SPACE ENTRY PERMIT

A JECT NQ. ~ CONFINED SPAGE EHTRY ?E"‘MIT HO.

DATE 2

Test ) Location Reading Time friit
XY SEM 1% — . i ‘ ' — L o
FLAMAIILITY (% LELY e i . . " f
TOXIC, GA353, YAPIRS, DUSTE i - ' . :

t H

Boeciiy e
SEYAEN (%)
FLAMAZILITY (% LCEV) e S— _ -
TOXIC, AASER, VAPCRI, DUSTS | e . S ‘ o
Snecity )
DXYGEN %) - e . .
FLAMAZILITY (% LEU) e '
TOKC, GASES, YARSAS, QUETT . - -
Eraanily RS
XVGEHS (% -
FLAMABILITY {1 L58) .
ToAiC, JAIEI. FAPCRS, GUSTI

Lecation Clagram
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ATTACHMENT 3

TATLGATE SAFETY MEETING -
(SAMPLE FORM; -
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TE SAFETY BRIEFING

Safety Issues
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HazCnt Manusl - table of contents

Manual available o request
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